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ABSTRACT 

An Easy^ Semantic Differential Technique ; 
Construction of a Three-Dimensional Model 

£. D. Lawson 
State University College 
Fredonia, New York 14063 

Osgood, Suci, and Tannenbaum in their work with the semantic 
differential developed ^ technique with which data from an 
individual could be represented by a three-dimensional vnodel. 
The model is derived f^rom distance scores based upon profile 
ratings of concepts such as MOTHER, or SELF on subscales such 
as kind-cruel , weak-strong / etc, Osgood identified three main 
dimensions for meaning (and models): Evaluation, Potency, and 
Actix'ity which are assumed to be orthogonal. The models are 
fascinating and useful but involve a great deal of work. This 
paper describes procedures which yield a good approximate model 
in 3-5 hours; less time is required with experience. Further, 
the approximate model can serv^e as the basis to build the exact 
model in less time than would have been possible otherwise. The 
improvements include computer cards which can be used for doing 
the ratings, computer programs, a special apparatus for use as 
a frame for building the model, directions, and a template for 
drawing the model in perspective. Several hundred students have 
completed models. A few clinical cases have also been evaluated. 
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An Easy Semantic Differential Technique ; 
Construction of a Three*Dimensional Model 

E. D. Lawson 



Osgood, Suci, and Tannenbaum in their work with the semantic 
'differential described a technique (1957, pp. 91-104) by which 
concepts which had previously been rated on bi-polar scales could 
be plotted in three-dimensional space. Many investigators in 
social psychology, personality, and clinical work have found this 
approach exciting (see Snider and Osgood, 1969). Models have 
been built which have shown attitudes toward such diverse concepts 
as p61itical candidates, automobiles, musical instruments , and 
even APA journals. Of course, substantial work has also been 
in the clinical area since^sgood and Luria worked with the patient 
in Three Faces of Eve (i9S4). 

While enthusiastic about the models, the average investi- 
gator has been somewhat discouraged in construction of his own 
models for these reasons: (1) number of commutations , a vei:y 
large number have to be complete^H r2l the difficulty in plotting 
the concepts (the Osgood method gives distances between concepts 
rather than actual coordinates. This means that the octant for 
a concept is not known and can only be determined by trial-and- 
error) ; (3) amount of time , because of the number of computations, 
the trial-and-error aspect of construction, the time for construc- 
tion of a model is at least 20 hours. 

With faith that the model approach gave information \about 
attitudes, values, and relationships beyond that of other^ 
approaches, efforts were made to improve the procedures for con- 
structing models. These efforts have resulted in changes and 
modifications which have greatly reduced the time required 
from 20 hburs to 3-5 hours from administration of the measuring 
instrument to completion of a model. Several hundred undergraduates 
have completed models as part of a class assignment. Over fifty 
models for group data have been constructed for research purposes c 



Grateful appreciation is expressed to the following who 
helped in many ways at State University College: Barbara 
Metivier and staff of the Computer Center, Ronald Warren of 
the Instructional Resources Center, Joseph Woloszyn of the 
Printing Office, Steven Skrzypek who worked on parts of the 
technique as his directed study project, and Theresa Barber 
who did manuscript preparation. 
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The following major improvemen"^ iVav*^ been made; 

1, For computations; computer programs have been . 
written; FORTRAN for individual and group data, 

2, For construction; a) an apparatus has been 
designed and built which serves as a framework 
during construction of the model and b) a slide- 
cassette program has been developed which can 
serve as a step-by-step guide during construction, 

3, A drawing template; this serves as a guide for the 
model to be drawn in perF^^ective correctly by a 
person without any previous experience in drawing. 



Procedure 

First, the individual respondent fills out nine conventional 
semantic dif f )^rential subscales ( kind-cruel , weak-strong , etc) 
for each of /::he concepts being evaluated on preprinted data 
cards, Vhe cards are then keypunched accordingly (see Appendix 
B) , Through appropriate computer formulas and operations an 
output is created (SDEPA, see programs and sample data rated in 
Appendix F) so that for each concept there are three values 
derived, E, P, and A, from the factor loadings of the subscales. 
These represent the Osgood Evaluation, Potency, and Activity 
factors and are used as X, Y, and Z axes. 

The EPA values can be derived without the use of a computer 
and the user may wish to choose his own subscales for the semantic 
differential. The computer program in the Appendix is sef. up 
with the scoring key shown below; 



(1) 


Kind 


1 


: 2 : 


3 


: 4 : 5 : 


6 : 


7 


Cruel . 


(2) 


Weak 


7 


: 6 : 


5 


: 4 : 3 : 


2 : 


1 


Strong 


(3) 


Fast 


"1~ 


: 2 : 


3 


: 4 : 5 : 


6 : 


7 


Slow 


(4) 


Cold 


7 


• 6 • 


5 


: 4 : 3 : 


2 : 


"1~ 


Hot 


(5) 


Large 


1 


:~2~: 


3 


: 4 : 5 : 


6 : 


1 


Small 


(6) 


Dishonest 


1 


: 6 : 


5 


: 4 : 3 : 


± . 


1 


Honest 


(7) 


Happy 




• ± • 

, , 


3 


: 4 : 5 ; 


6 * 


7 


Sad 


(8) 


Delicate 




* 6 * 


5 


: 4 : 3 : 


2 " 


"1~ 


Rugged 


(9) 


Sharp 






3 


: 4 : 5 ; 


6 * 


1' 


Dull 



Note; Polarity of alternate scales is reversed. 

Evaluation = Scores 1+6+7/3 
Potency = 2+5+8/3 
Activity = 3+4+9/3 



For illustrative example please see Appendix C, 
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Actual construction is done with 1/8" dowel sticks and 
1 1/2" styrofoam balls. The apparatus is used to/hold the model 
in place until completion. The slides-cassette program directs 
the construction step^by-step so that an indi^?^ual without 
previous experience has lit^tle difficulty, (To obtain the slide 
cassette program on loan, contact Reed Library, State University 
College, Fredonia, New York 14063,) 

Additional program outputs provide a matrix of distances 
based upon EPA values (SD2PTD) , a matrix of distances based upon 
Osgood's D formula (SDGPD) , and finally a correlation between 
the two distance matrices (LRANK) , The FORTRAN group program 
can also test the signif icanc^e of distances between concepts 
for group data. After the model is constructed, a drawing in 
perspective can be easily and accurately completed using the 
special template. 



With over 500 cases, the correlations between the EPA 
matrix and the Osgood D matrix have averaged about ,95, Only 
a few correlations were under ,87, Examination of the data 
indicates that in those there was usually a failure to understand 
directions, poor comprehension of English, or poor choice of 
concepts. Therefore, it seems fair to assume that the EPA 
values method yields about the same precision as test-retest 
would be with the more exact Osgood D method. Indeed, a number 
of Osgood D models have been built. All show a close resemblance. 
For the purist who wishes to follow the Osgood procedure, it is 
actually quicker to build an Osgood D model if one first 
builds an EPA model since the simple structure is known and the 
trial-and-error part of* construction of the Osgood model is 
eliminated * 



A procedure has been developed where semantic differential 
data from individuals or groups can be represented by a three- 
dimensional model. Many feel that this kind of a representation 
contributes greater understanding of the relationships involved. 
Actual construction can be accomplished with an eco^ipy of time, 
labor, and materials (a complete kit of materials exclusive of 
the apparatus is available at less than $3,00 at the Fredonia 
College Bookstore), student response to model building has been 
very enthusiastic in social psychology and personality courses • 
Many students have reported that they have developed insight 
about self and family relationships. Some clinical psychologists 
have indicated that the model tells as much about the patient's 
perceptions as several hours of interviewing. The procedure is 



Results 



Discussion 
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described more fully in the appendices. 

For further information on computer programs, contact; 

Director 
Computer Center 
State University College 
Fredonia, New York 14063 
(716) 673-3393 

on slide-cassette program (54 35mm. slides synchronized with 
tape cassette) ; 

Reed Library 

State University College 
Fredonia, New York 14063 
(716) 673-3183 

group data; an additional detailed prtjfgram is being prepared 

for use with group data. A general description for group data 

can be found in Lawson, Golden, and Chmura, 1972. 

/ 
/ 
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Appendices 

A, General Instructions for Administering 
the Semantic Differential 

B, Sample Card for Rating Concepts 

C, Directions for Individual Semantic 
Differential Procedure 

D, Computer Cards for use with Programs 

E, Computer Program and Comments 

I 

F, Sample Data Output {With Comments) 

G» Construction Frame for Building Model (Plans) 
H, Template for Diagramming Model 
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Appendix A 

General Instructions for Administering the 
Semantic Differential 



We all carry in our minds a "picture" or an image of how 
certain people look and act. We also have images of other con- 
cepts such as institutions, and even abstract ideas. Psycholo- 
gists have been trying for a long time to find out just what 
these ideas are. These scales are a new way of getting at these 
ideas , 

Each i card presents a concept (such as Eskimo) printed in 
at the top and a series of scales (such as Beautif ul-*Ugly ) 
beside each concept, please rate the concept which appears at 
the top of the card on each of the seven point scales on the 
same card. 

Thus, if you felt that the concept (e,g,, Eskimo) was 
very closely associated with one ehd of the scale, you might 
circle as follows; 



Beautiful; ^ ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 Ugly 

If you feel that the concept was quite closely related to 
one end of the scale, you might circle as follows; 

Realistic; 1 ; 2 ; 3 ; 4 ; 5 ; ^ : 7 Idealistic 

If you considered both sides equally related you would 
circle the middle space on the scale; 



Clear; 



5 ; 6 ; 7 Hazy 



IMPORTANT; Please (1) never put more than one circle on each 

scale, (2) be sure to check each item — do not omit 

any, (3) should you make an error, put an X through 
the number and circle the correct choice. 

The success of this method depends on how accurately you 
describe your own picture of the concepts, please b^^as accurate 
as possible with ^our descriptions . Work at fairly high speed^i 
without worrying or puzzling over individual items for long 
periods, but at the same time be as accurate as you can. Remem- 
ber to describe your own personal idea. Make each response^ 
independently of the others? that isr do not look back and forth 
through the cards to see how similar responses were made. 
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Appendix B 
Sample Card for Rating Concepts 



CONCEPT 



Semantic Differential 



Please circle best association for concept 



KIND 
WEAK 
FAST 



LARGE 

Dishonest 

HAPPY 



DEL K ATE 1 



SHARP 



1 2 



3 

,1 

t 
3 

^ 

3 
3 
3 



CRUEL 
STRONG 

Slow 

HOT 
SMALL 
HONEST 
SAD 

RUGGED 
OOLL 



Figure 2* The computer card shown above is completed 
by the respondent on the nine subscales for each con- 
cept rated. The concept rated can be filled in at the 
top in the blank provided or the concepts as a group 
can be preprinted by computer (see Appendix D) , 
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Appendix C 

Directions for Individual Semantic 
Differential Procedure 



if 

IteTn(s): 1^ To be read and completed before 
r* concepts are rated* 

2*5. To be read during construction of 
model/ 

6* Final check after coTtipletion of model. 
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Fill ing Out semantic Differential Scales 



You have been given a number of cards for use with the 
Semantic Differential (SD) • Each object (concept) to be 
rated has a blank space and nine subscales. 



First decide what concepts you are going to use, 
six are standard and are: 



The first 



Number 

1 
2 

3 
4 
5 
6 



Concept 

Good 
Bad 

Strong 
Weak 
Active 
Passive 



This refers to each of the concepts as an abstract idea. 
In addition to these basic concepts, you are to make a 
selection of at least 18 more concepts. You may use the list 
below to get some ideas as to what concepts to use. However, 
the concepts should be those important to you in some way. 
You may, of course, use concepts not on the list, it is well 
to have at least one concept of a more negative nature. 
Otherwise, the concepts may all cluster together. Assign 
numbers to each concept for a total of 24, 



General interest 



Individual interest Countries 



self 
Mother 
Father 
Brother (s) 

(use different names) 
Sister (s) 
Husband 
Wife 

Child (ren) 

Other relatives 

Career 

Religion 

God 

War 

Peace 

College 

Fiance (e) 



Vietnam 
United States 
Draft 
Education 
Major Field 

(give name) 
Hometown 
Love 
Hate 
Illness 
Crime 
Poverty * 
Police 
Delinquency 



Canada 
Cuba 

Mainland China 
Egypt 

Great Britain 
Israel 
Jordan 
Russia 
United 
United 



Nations 
States 



Prepare the completed cards for the computer (check with 
instructor for instructions) , 
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Constructing the Personality Model 

You will receive a computer printout which shows; 

1, Your original ratings in a table, 

2, EPA scores, 

3, EPA scores doubled, 

4, Distance between concepts. 

5, Perhaps other scores. 

Check the computer scores with yo\ir original raw data. It 
should agree. If not, check with your instructor. 

Now turn to the EPA scores. In the example below note that 
each concept has three scores' 

EPA 

GOOD 1 6.667 6.667 5.333 

BAD 2 1.000 3.333 1.000 

Since we will be working with inches it probably would be 
best to double the values and round to one place. Actually 
working with the nearest full inch is usually satisfafctory 
for student projects; 

EPA 

GOOD 1 13. 3 33 13.33 3 10.667 
BAD 2 2.000 6.667 2,000 

These will represent the coordinates that will be plotted. 
This will be done just the way yea did X, Y, and 2 axes in 
high school math. 

The maximum range you will be working withVis 12, (no 
score is less than 2.) You can use the special masonite 
frames that we have built. These are located in the lab. 



Building the Model 

A tape-cassette program (54 35mm. slides with narration) 
has been prepared. It shows step-by-step how to build 
the model using EPA scores in connection with the special 
frame and steel rods. Alternate directions are given below. 

Alternate Directions: Model Construction 

Plotting the first concept: The first concept to be plotted 
will be 01-Good, This virtually always has high scores. The 
converted EPA scores are 13.3/ 13.3/ and 10.6, respectively. 
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These can be rounded to 13, 13, and 11, In the masonite 
frame starting at the left with 0 count off the 11 units of 
the Activity score, then the 13 units toward the back for 
the Pote^ncy score, Mark the approximate point these inter- 
sect on the base of the frame. The E score is also 13, 
Mark off 13 units on a dowel stick. Placing one end to the 
closest spot of the intersection of the Activity and Potency 
scores and holding the stick straight up gives the approximate 
location of the Good concept. Then, you will have to sharpen 
one end of the dowel stick to insert it into a plastic ball. 
Another stick going horizontally into the side of the masonite 
wall may serve to anchor the ball a little more. Use of a 
paper clip helps to anchor the support stick. 

After plotting Good, plot Bad (2,000, 6,667, 2,000), In 
the example. Bad is rounded to 2 units to the right, 7 
units away, and 2 units up (at quite a distance from Good), 
Plot and anchor the location of Bad, then connect the two 
balls. Other concepts are to be similarly plotted. Use 
enough dowel sticks to hold each ball in place. Every ball 
is not to be connected to every other one, just enough to 
hold your model in place, .Continue plotting until all balls 
are in place. You can check your work by doubling the computer 
printout showing the distances between concepts. 

If your work checks, you can glue the balls to the sticks 
and fasten the labels. 

Good 



c: 
o 

-P 

5 









Bad . 


t 


r 







Activity 

Free Standing 

Some students build models and add 3 or 4 sticks at 
bottom so the model can stand upright unsupported. 
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Completing the SD Model 

Assembly : In making the final assembly place Good at the 
top, Bad at the bottom, Strong and Active should usually 
be at the right. Be sure to use plenty of glue and' enough 
sticks so the model holds well* 

Labeling : All concepts should be clearly labeled with number 
and name. This will facilitate checking. Your model should 
also hear your code name or number and course nvimber. Use 
two pins on each,pf the concept labels • 

Submission : Include the print-out with your write-up. 
Include the model/ the print-out , and the write-up in the 
plastic bag. 

Report : Should give a brief description of the j?todel. 
Describe where the concepts place themselves with regard to 
Good, Bad, Strong, Weak, Active, and Passive and to each other 
as seems relevant. Does the model make sense? Does it con- 
firm or deny your expectancy? What insights have you gained? 

Drawing : A special template has been prepared to aid in 
drawings your model • This will help in your report, use 
lines((just enough) to give some notion of perspective. The 
template is rotated in comparison with the construction frame • 
A concept such as Good with high scores on Evaluation, 
Potency, and Activity would appear in the upper right hand 
corner and be a large circle • 

References : For further information on this technique see 
Osgood, Suci and Tannenbaum, The measurement of meaning , 
Univ, of Illinois Press, 1957 or Snider and Osgood, Semantic 
differential technique , Aldine, 1969, on reserve in the 
library. 
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Semantic Differential Evaluation Sheet 



MECHANICS OF PRESENTATION: 

1. Should use more paragraphs. 

2. Basic spelling errors. 

3. Many basic spelling errors. 

4. Apostrophe used incorrectly. 

5. Words incorrectly capitalized 

6. Other. , 



FORMAT: 

7, Should have title page, ID, 

class hour, date, course. 

8. Use regular weight 16 lb. 

paper, no onionskin. 

9. Clean typewriter and/or 

use fresh ribbon. 

10. Other (double space) . 

PRESENTATION: 

11. First describe the model 

without interpretation, 
then in terpre t . 

12. Answer the question "Was 

the model accurate?" 

13. Answer the question "What 

did you learn?" 

14 . Capitalize each concept 

referred to, i.e. , Good, 
Bad. 

15. Text hard to follow. 

IS. You should have read some of 

the write-ups in the Library. 

17. Conclude presentation with 

statement of what you 
learned from the project. 

18. Other^ 

i > 



DRAWING OF MODEL: 

19. All concepts should 

be labeled and 
numbered. 

20. Refer to drawing in 

text. 



MODEL: 

21. All labels should be 

right-side up and 
facing one direction. 
Good at top. Strong 
at right. 

22, Model needs more 

sticks for strength. 

23. Sticks need more glue. 

24. All concepts to be 

labelled and numbered. 

25, Better base needed. 

26. Other, 



COMPUTER PRINT-OUT: 

27. Missing. 

28. Some parts missing. 

29. Other. 



MISCELLANEOUS: 

30. Unnecessary to include 

basic data scores in 
write-ups. Only EPA 
values (doubled and to 
one place only) are 
needed . 

3 1 . Paper is late , 

penalty grade. 

. 32. Please see me about 

this paper. 

33. Excellent presentation 



IS 
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Appendix D 

Computer Cards for Use with Programs: 
Input Deck Format 



Card No. 



Type 



Columns 



Contents 



4-27 



Control Card 
(local at Fredonia) 

Run control card 



Run contro 1 card 



Data cards 



28 



Finish card 



1-15 
16-35 

1-3 
4-6 
7-9 

10-12 
13-14 
15-17 
18-20 

21-23 
24-26 

27-80 

1-3 

4-80 

1-3 

4-6 
7-17 
72-80 

1^3 
4-80 



")F90LSD. 167810." 
Student ' s name 

Number of cases-"001" 
Blank 

Number of concepts* 
\ "024" 
Blank 

Print code-"Ol" 
Blank 

Case identification 

riumber-"001" 
Blank 

Case identification 

number-"00l" 
Blank 

Case identification 
, number-"00l" 
Blank 

Case identification 

number-"001" 
Concept number-integer 
Name of concept-Alpha 
Subscale values 

Finish card-"-99" 
Blank 



The following pages give examples of the cards. 
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Card 1, Control Card, Local card at Fredonia, Calls the 

program. Student's name is placed in columns 16*-35, 



-JOl 



7227 

3 3 3 ^ 

4 4 4 4 
^ 5 5 & 

nil 



024 01 00 1 


001 










0 0 


on 0 1 






HOB 


T 1 1 It iMr 1] ;i :\ It If ■» 


11 Tl }1 


'f? Ji » ft ;t 1 




1 J7 U 




1 n 1 1 M 1111 


t 1 


1111 




1 1 


1 1 M 


2 7 7 7 7 7 7 7 777 


7 7 7 








7 7 7 7 


3 3 3 3 3 3 3 3 ^3 3 3 


3 3 3 








3 3 3 3 


W U 4 4 4 4 U 4 


4 i i 








4 4 4 4 


5 5 5 S 5 5 5 5 5 5 5 5 


5 5 ^ 








5 5 5 5 


t 6 6 U fi U G 6 6 S 


66S 








$666 


1 } 11 niDlll 


7 1 1 


mil] 






nil 


1 Mil S M S B B B 


B B B 


B B e B B i 


1 B B B 1 




B ft B S 


959 ! m ! ! n J 


9 9 9 


9 9 9 9 9! 


M 9 9 ( 




9 9 9 9 


ill. , I E 'f 






^ 13 * 




u » )t ?• 



01 01 1 M 11 M 0 U 

*| II 13 0 M <J M ft M 41 U 

M 1 1 1 M 1 1 



0 0 ti 0 e e 0 e e e a e 0 0 0 0 0 0 9 1 0 8 B 

a n J u Lt M II ii II M 1^ SI r II IS -I pi u n u 
11111)11111111111111111 



7 7^ 7 7 7 3 




F 7 7 7 7 7 3 


F 7 7 7 7 7 7 7 7 7 


7 7 2777 




3 3 3 3 3 3 3 1 




t 3 3 3 3 3 : 


r 3 3 3 3 3 3 3 3 3 


3 3 3 3 3 3 




U 4 4 4 4 4 < 




M 4 n 4 ^ 


M 4 H 4 4 4 4 4 


u n n 




5 5 S 5 5 5 5 ! 




^ 5 5 5 5 5 ! 


15 5 5 5 5 5 5 5 5 


5 5 5 5 5 5 




6 S 6 S 6 6 6 f 




> G 6 fi 6 6 f 


i S 6 G G ^ 6 E 6 


66 69 66 




111 nil] 


1 1 


}11111] 


}11111111 1 


mill 




B 1 B t a 8 fl 1 


1 B 


1 B B B B B 1 


1 B B B B B B B a B 


B B B B B ft 


1 B 9 


9 9S 9 9 9 9! 


9 9 


} 9 9 9 9 9 ! 


I 9 9 n 9 9 9 9 9 


S 9 S 9 9 1 


9 9 S 



7 7 7 37 
3 3 3 3 3 

M 4 n 

5 5 5 5 5 
fi G G 6 G 

mil 

I B B B B 

9 9 9 3 9 

^1 ifl V 1* u I. il * *• If i: i' W M u ,t II it M V k ' n r t r u n ^i n - rp j4 -i u i fr 



9 009 0 

II n Tl M H 
1 I 



Card 2, Run Control Card, 
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ooaataaoaaaoaaaaaaaoaaaooogaaaaaooaoooaaaacaaaaaaaaoaai^aaaaouaaoaooaaaanDaaaaa 
11 1 n n 1 n 11 11 1 1 1 11 1 1 1 n 1 11 1 1 1 11 1 1 1 11 1 1 1 1 1 11 1 n 1 1 1 11 1 n n 1 1 11 11 11 1 11 11 1 11 1 1 1 1 11 

2222 n222 2 222222 2 2 2222222222222 2 2 2222 2222222222222222 222 22 22222222 2222 2222 222222 
3^333333313^33333333333333333333333333333333333333333333333333333333333333333333 
444444444444444444444444444444444444444444444444 4.4 444444444444444444444444444444 

5:iS5SSS555555555555555SS555S5S555555SS55555SS5SSSSS55£5555555S555S555555555555S5 

J 7 J ; 7 7 7 7 7 7 7 J 7 7 7 7 7 T 7 T 7 7 7 7 7 7 7 7 7 7 7 T 7 7 7 7 7 7 7 7 7 7 7 7 T 7 7 7 7 7 7 7 7 7 ? 7 7 7 7 7 7 7 7 7 7 7 T T 7 7 T 7 7 7 7 7 7 T 7 7 
3')3:^0n')3939^')S9S993993M99339999333399399339999933333339339393339399399339939939 



Card 3, Run Control Card. 



CONCEPT 



Please circle best association for concept. 



5t?mantic Diffi^renlial 







2 




4 n 


6 




CRUEL 


WEAK 




2 


^ 




h 




SIRONC 


FAST 




2 






h 




SLOW 




1 








b 




iiai 


LARGE 


1 


2 




0'. 


u 




Small 




1 


2 


^ 


4 


h 


© 


MONFST 


HAPPV 




2 








7 




DEI K ATt 


1 


■i 






h 






SHARP 


1 


2 






if 


7 


DL'LL 



Cards 4-27, 



Data Cards. This card for the concept Good has been 
filled out by the respondent and then keypunched. Note 
that the program will reverse the polarity of the odd- 
numbered scales and will average the selected scales 
for EPA values. The computer output for- these data 
cards is shown in Appendix E. 
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I'Li] OOj Br^h 



CONLEPT 3. g A 



Semantic Difft^ential 



7)411 1744 



Pfoase circle besi asscciation for concept. 



KIND 
WEAK 
FAST 
(OLD 
LARGE 
OlSH(JNEST 

DELli ATE 
SHARP 



0 



1 J 
1 2 
1 2 



0 



0 



■ © 



CRUEL 

STRONG 

SLOW 

HOT 

SMALL 

llONFSl 

SAO 

dl.GGED 
OLLL 



001 OOI-^v Tf'u\ivj\ 

CONCEPT ai-^Aii^ 



471514471 



Semant : DttlorenTial 



WEAK 
fAST Q) 2 



Pfease circle best association for concept. 

KIND 1 ^ ^ @ ' L^Rt^EL 

STRONCi 
4 "i f> V SLOW 
4 ^ ii ' HOT 
4 <i 7 SMALL 

(!) 



( t)LD 
LARGE 
DISHONEST 

t)fLK AlF 
StURf 



2 3 



:i 4 s 



(j T MOnFSI 
h 7 SAO 

Rt;GGEt} 
DILI. ^ 



Data Cards for Bad and Strong* 
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001 u07?^L.r 



CONCEPT ^*-V<* 



5er arUic DjfftTential 



Please circle best association for concept. 

KIND i 3 4 1 l» / TRUti 

7 Slow 
4 ^* ^ ' HOT 

■»"»<> ^3 HONFSl 



WEAK 1 2 

FAST 1 i 

COLD I J 

LARGE 1 1* 

DISHCJNESl 1 J 

M\PPY i 

uaiCATE 1 

2 



O 

1 

SHARP 



Sad 

Rt;r»(.En 

ptLl. 

\ 



Data Card for Concept Self 



5t^man( J Differential 



Please cricle best association for concept. 



KIND 
WEAK 
FAST 
* OLD 
LARGE 
DISH4JNEST 
ll\PPY 
□ELK ATE 
SMARP 



1 Q I 



1 2 .1 

1 2 .\ 

1 , 

1 2 \ 



0 

o 



<* 7 



CRLEL 
STRONG 

Slow . 

HOT 
SMALL 
nONFSl 
SAD 

RlXiGfti 
IHLL 



Data Card for Concept Mother. 
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0 (7 0 a 0 0 u 0 Q I G n H G 0 0 0 0 0 a 0 fl 0 c 0 0 0 0 D (} a a c 0 n Q a M D B 0 0 D fl 0 c a o o 0 0 s 0 o S fi H o 0 M 0 u 0 B 0 

^ * i i i : ' tt i u ; f >i ^ V :i *) i u n i :i 'A u *i :i k :j si h it n O h ii ir u ii j ^i w ^i .} ,^ a a i9 :i ii a tan ta tt u tt it ti u ii li 



M n r r J 

2 2 7 2 7 2 2 2 2 

3 : 3 3 3 m J 

4 4 4 4 4 4 4 4 4 

5 5 5 5 i 5 5 
C u G S S G E G 

T M T M n 7 

It n s n a s a 



i I M M M I 1 1 1 1 1 1 11 n 1 1 1 11 11 ir I M M t 11 M I 



5 



9 S n 3 9 

t t 1 II 



7 n 7 2 2 2 2 : 7 2 2 

3 } 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 

5 S 5 SS S 5 5 S S S 3 
G S G tl S C 6 S G G G 
T n M n M M 7 



2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222222 

3 3 3 3 3 3 3 3:33333333^33333 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

5 5 5 5 S 5 S S 5 ^ 5 M ^ 5 i] S S S 5 5 5 S 
G G G G !; G G G E C G G G 1> G £ G G C G G G G 

M 7 n 7 7 ] J J ? n ? n 7 M 7 7 



I 1 1 I 1 11 f M I 1 1 I I I M 1 1 II 1 If 
7 7 7 2 7 2 2 2 2 2 2 2 2 2 7 2 7 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 l3 3 33 n 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 14 4 4 4 4 4 4 

5 S 5 ^ S 5 S S 5 S S S S S S S !i S S S S S S S S 
S G G G n G G S G G 6 e G 6 S G C G G U S G G 
7 n 7 ?? 7 7 7 7 7 7 7 n ? 7 7 7 7 7 7 7 7 7 



B B 0 B G 

1 1 1 I 1 

2 2 7 2 7 

3 3 3 3 3 

4 4 4 4 4 

& 5 5 5 5 

£ G 8 G G 

M 7 ? 7 



a a s u n u u a a a a a 3 fl a s 3 a a e a n u a 8 a a B a 14 ft B s G B A a a a a a e a a 8 s u s s a a a a s s fi 8 B B B a 

G ? 3 m ^ n 3 1 3 B {) 9 G H 9 9 9 9 9 M ? 9 0 0 0 9 9 G 9 G 9 G B^ S B ! 9 9 3 n 3 9 g 3 9 G n 3 9 9 G 9 9 S 9 3 3 9 9 n 

5 ■ 1 1 :: ?i :i :t i ^i : :i . ]■ a 0 <t o ti u tt ti c ^; o i n n :i / .a ^: t; t; h (i ti r; m i a a jj (j 



Card 28. Finish Card. 
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Appendix E 
Computer Program and Comments 



SDMSM 

This program assumes the use of 9 of the bipolar scales from 
Osgood such as kind-cruel, weak-strong, fast-slow, which have 
been used to rate the concepts, 

SDEPA 

In work with the SD, Osgood and others have identified tj^re'^e 
basic dimensions or factors of meaning: Evaluation (Good vs* 
Bad), Potency (Strong vs. Weak), and Activity (Active vs. Passive)* 
Williams (1966), Lawson (1970,1971,1973,1974), Lawson and Giles 
(1973), and Towne (1971) have averaged subscale scores to derive 
EPA values. These EPA values have been useful in construction of 
a semantic differential model (EPA model) following somewhat the 
procedure of Prothro and Keehn (1957) and Towne (1971), The EPA 
model construction procedure makes the assumption (which some 
pui:ists may question) that E, P, and A are orthogonal factors 
and composed of equal units. While the rationale of the 
procedure may raise doxibts with some/ about 30 investigations 
report that models built with EPA averages have closely approxi- 
mated those built with the more complex Osgood D scores. In 
building an EPA model/ each concept is plotted xn three dimen- 
sional space using E, P, and A scores as Y, Z, and X dimensions 
respectively. In actual practice/ the EPA scores are doubled 
and measured^ in inches. One arid one half inch foam balls represent 
concepts,. Dowel sticks (1/8") connect the balls to one another. 

Program EPA/ then, combines selected subscales to yield 
average factor loadings on three dimensions: Evaluation, 
Potency, and Activity* The individual investigator ra^y select 
those particular subscales which he wishes to use in combining 
for EPA scores. 

Of course/ a great deal depends upon the sxibscale which the 
investigator chooses to, represent the three dimensions. Experi- 
ence indicates that the more heavily saturated with (and ^ 
independent the factors the subscales are/ the more closely 
the model will resemble the distance (D) model derived from 
Osgood D values. The output lists each concept and associated 
E/ P, and A values. Some investigators may wish to vary the 
program by changing the number of concepts, loadings for EPA 
values, number of subscales, etc. This can be done by having a 
programmer make such modifications in the program. 
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SD2PTD 

Those familiar with the Osgood procedure recall that one of 
the statistics developed was D (Osgood, et al. 1957, p. 91ff),' the 
distance in semantic space between two rated concepts. The Osgood 
D is obtained by first taking differences on'the subscales. The 
SD2PTD program obtains the distance between concepts another 
way, by using the generalized distance formula between two 
points in space: 

D =V (X - X^)^ + (Y * Y^)^ + (Z - Z^)^ 

and substituting E, P, and A for X, Y, and Z. E, P, and A would 
represent scores (means) for the first concept being compared. 
El, P]^, and A^ for the second. Output is a matrix which indi- 
cates the distance between each concept and every other. In 
addition to being used in other programs, it does provide a 
check in the construction of EPA models. 

SDGPD 

A major way of looking at SD data is to follow the Osgood 
technique and to determine the D-values between each concept 
and every other concept. According to Osgood, D is a measure 
of profile similarity. Thus, if the concepts GOOD and BAD were 
each rated on nine subscales, the profiles could be compared. 
D is an index of the similarity of two profiles and is the square 
root of the sum of the squared differences between coordinate 
subscales on the two profiles. The larger the D, the greater 
the difference in similarity of ratings; the smaller the D, the 
greater the similarity. From the matrix of D's it is possible 
to build a semantic differential model (Osgood and Suci, 1952; 
Osgood, et al. 1957; Lawson, 1970, 1971). Output of program 
SDGPD is a matrix of distances between each concept and every 
other. 

As mentioned above, a matrix of coordinates was also developed 
from program SDEPA. Then it was pointed out that it is possible 
to build a model from those values. The met'^^d developed by 
Osgood is somewhat more difficult. The concepts are plotted by 
distances between them (the D scores) rather than by X, Y, and 
Z coordinates. Anyone who has built such a model knows what a 
confusing and frustrating task it is. 

One of the major difficulties of building the Osgood D model 
directly is confusion over which plane to put the location of the 
various concepts since the plots are made in distances between 
the concepts. The first three or four concepts plot rather 
easily. It is after that that the difficulties begin. However, 
building an EPA moj^el first Or drawing one first will signifi* 
cantly speed up the construction process. The labor time for 
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construction of the D model is also cut down considerably, since 
the EPA model can be used as a guide. The investigator may also 
wish to make use of the next program which correlates the 
distances obtained from Program SD2PTD with those obtained by 
Osgood's D formula, 

LRANK 

This program has been adapted slightly from the LRANK sub- 
routine of the IBM Syfitem/360 Scientific Subroutine Package, 
It computes the Spearman rank correlation between two sets of 
distance scores on the semantic , differential; EPA values^ 
SD2PTD from Program EPA and D values from SDGPD, The higher the 
correlation, the greater the similarity in the relationship of 
respective values indicating that the two approaches are more 
likely to be measuring the same factors. 
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'c* 

C* SEMANTIC DiFFERrMTIAL F90L5;n - nfijEfT FTLF 

C* F9!tL5in « fiflUfifF TTLF 

C* 
C* 

r,* THIS prorrAm c*n pEprnRM th^ rnMpuTATlnNt; Fnpi 

C* 1. MEANS ANn STftNDARn nEvlATTONS ON RUprCAlFR 

C* ?. MEANS ANn STflMDARn DEvI^TTONR ON FVAlUATION* POTTmcY* 

r* AND ACTIVITY FAcTRRS (EpA SCHRES) 

C* 3. nsGOOO 0 VALlJFS FnR ALL CnNCFPTS 

'I. THE cORRFLATTnN rFThEFN rTSTAncE hE^ArURES ORTAlNFn 

c* frhm EpA scOrFs AMn fifiGHnn's d 

C* ^» TESTS OF SlGNlFTcANrF OF DISTAnCFR nflTAlNPD HITH 

r* nsGOOD 0* 
r* 

c* THE Program rEaos a rARn fUF (fQ^CRn) Into a nisK filE 

r* (f'LlOl), IT ThFn fTnDS THF FpA vALUFS AnD ThF pISTANcfS 

r* hfthffn concepts using thfrf epa**;. next It calculates thf 

c* mFans ANn thE d valufr for thf sFmAntic htfffrFntial using 

r* thFse means, finally it FiNns THF spfarman rank cofffIctfmt 

C* FOR ThESF Two DIRTANcF TflnLFS. TT hill handle flNF CASE HiTH 

C* tJP Tn 30 CONCEPTS wlTH 9 RUBScALFR PER CnNCEpT. 

r * 

r^* ThF input file (F9LCPn> ANf) ThF HTSK FiLr (f9LT01> HAvE THF 

C* FflLLOWlNr, FORMATl 
c. * 

C* RFrOPn cOL tONTFNTs 

r* 1 1-3 tiuMRFR OF CASES 

C* ' SPAcP 

C* 7-9 NUMrfR cnMCFPTS 

C* 10-12 SPACE 

c* n-u prtmt cnOf ^ 

c* ' 01 - prints means and means |OnURLEn , 

C* 0? - PRINTS MEANS* mEAnS DnMBLFD»SUM» 

C* SUM SOllARFS»STANnARn TEVIATIPw, 

C* STANflARO FRRUp Of THF MEANS 

C* 15-17 SPACE 

C* 18-20 IDFnT Nlll^flrp HF ISt CAsE 

r* 21-23 SPACE 

C* 24-26 lOFNT NUMRFR OF CASF 

r* 

r* 2 1-3 CASF IDFNT nUMRER - NUMERIC 

C* 3 1-3 <:aSF IDFNT nUMRFR 

r* CONCEPT inrwT number • NUMFRIr 

C* 7-17 CONrEPT NAMF - ALPHA 

C* ie-71 SPACE ^ _ 

r* 72-80 sups.cAt;r scores - mumeric 
r * 

C* REPEAT RECORD 3 AS ^'EFn^^ - 1 rOR FAcH CONCFPT 

C* EN0TN6 ViITh A FINISH RFCORr), 

r* 

r* LAST 1-3 -99 - FINTSH RECOKn 

r* 
f* 

r.* siNCF This is a studtnt jhr dfstgwfo to pun under on* 



no 
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r* THF DISK FILFS ARf A| L flFFlNFn A «; WORK FrtES WHICH OIS- 

C* APPFAR HHFN THF JOB TS FiNlSHFD. 

r * 

C* IF THF NUMfiFR OF CDN^FPTS AS IISTfD (IN CapD 1 DOFS NOT 

r* AGRFF WITH THF NUM8FP Df DATA CARnS (1 PTR CRNCFPT). FUF 

r* F9LD01 KILL NOT PF CPFATFO.ANp VnU WILL OFT anO FRRHR 

r* mFSSAgE nN THF SPD SaVlNfi THE FTL^ IS NOT ThfRF. AT THAT 

C* POINT PLFASF CHFrK YHHR INPUT OaTAi 

C* 

C* ThF print FILFS OF ThF VARtnUR RURROUTINfr ArF STRRFO ON OTSK 

C* AS F9LfO? AND ThFN PRTNTFO nUT pV SURROUtINF LAPRIN. 

r* 

C* THIS PROGRAM WAS OFVfIOPFo PV G.H.GQLOFN, B . L . MET T V T FR . 

C* F.O.LAWSnN» AnO K.F.fHMURA AT THF COMPUTER CENTFR. RTATF 

r* UNIVERSITY COLLEGE. FREOOnIA. NFW YORK. UO^^. 
C* 

r* THE FOLLnWlNG SURROUTTNFs H^Rf RFrRINTED rY pFRMISSION FPRM 

r* SYSTEM 1360 SCIENTIFIC SUrROUtINF PACKAGF ( 360 A-CM-0 3 X ) 

C* VERSION III PROGRAMMFRfS MANUAL* COPYRIGhT 1966»1967» 

C* 1968 RV TNTERtJATIONAi RURTNESR MBrHlNEs cnRpnRATlONt 

C* RANK PAGE 71 

r* TIE PAGE 7H 

r* RRANK PAGE 73 

C 

r 



SLSTl 

TOEnT ELMAIn 

SFr.MFNT FXlTi.ZTPM0!.EXP0*l,FXIT,RFAn|,FN0TIl.E;vP»FRRnRl,EXPn2l. 
lHRlTEl.ALnG»ExITF»TlE,RRANK»SQRT,paNK.S0EpA»Rn2PT0» 
2S0MSM*SOGPn*LRANK*LAppTN 

summarizf all 

FILE 6aF9LPRT»IINIT»PRINTER 

FILE 9«F9LCR0» UNI TbREAOFR 

FTLF 10«F9LI01 .UNIT80ISK»RFrOPn«fl0.pLnrKlNr,B5»wnRKFILE 

niF 1 l«F9LP01.UNITsOISK»RrrORn«fi0.pLnrKlNr,«5»wnRKFILF 

FILE 12"F9Ln01 ,UNIT3 0ISK.RFC0R0««0.pLnCKlNf,«5»wnRKFILF 

FILE 13«F9LP02,UNIT«0ISK»RFr0R0«9D»RLnCKlNG«10,wDRKFILE 

FTLF 14«F9Ln0?,UNIT«0ISK»RFrDRna«0»pLnrKlNr,«5»wnRKFII F 

FILE 15«F9LP03.UNIT«0ISK»RFr0R0«90.pLnrKlNr,«10,wQRKFILE 

rn F 16«F9L0t)3,UNIT«0lRK»RFC0Rn«fl0»PLnr'<ING«5»WnRKFILE 

FILE 1 7»F9Ln04 ,UNITs0ISK»RFr0RnBfl0»pLnrKlNf,«5»KnRKFlLF 

FTLF ln»F9Lp0a,UNIT»0ISK»RFr0Rn«1 10>BI nr Kl NG« 1 ft» WflRKF I L F 

FILE l9aF9Lp0^.UNIT«0ISK»RFf 0Rn»fl0»pLnrKlNG«5»wnRKFILF 
OTMf'nSTON ARRAY(80) 



RFAO IN INPUT DaTA FROM fflROR InTH DTSKPACK FTLf. RLTLAl 



100 prA0(9»S»0O»EN0 = 200)APRAY 
HPITFC 10*900)ArRAY 
Gn Tn 100 

700 Call closf(10»2hf ) 

o 23 
ERIC 
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r 

C CALL PROfiRAM TO FiNO E»P»a VAlUFS 

r 

CALL S0EP4 

C 

C CALL PROGRAM TO flNO OlSTANrFs PFTWFFN CONCEpTS 

C 

CALt SOitPTO 

r 

C CALL PROGRAM TO fINO mEAkjI 
CALL SOMSM 

C CALL PROfiRAM TO FlNO 0 VaLUFS FflR SFmANTIC UT FFF rFnT I AL 

c 

CALL SOGPn 

r 

r. CALL program to find spearman rANk cnFFFICUlMT 

r; 

CALL LRANK 

r; 

C cALL PROgrAh to pRiNT OuT RFS[jlTS 

c 

CALL LAPRTN 

c 

CALL ICMSTP 
STOP 

900 FnRMAT(80al) 
ENO 



ERIC 
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r 

r* 

r* 
r* 
r* 

5*. 

C* 

r* 

c* 

c* 

c* 

c* 

r* 

c* 

c* 

c* 
c* 

c* 

c* 

c* 

c* 

c* 

c* 

c* 

c* 

r* 

c* 

r* 

c* 

c* 

c* ■ 

c* 

c* 

r* 

c* 

c* 

c* 

c* 

c* 

r* 

r* 

c* 
c* 
c* 
r* 
c* 
r* 
c* 
c* 
c* 
c* 
c* 
c* 



SIIRROKTINF SflEPfl 



THIS PROGRAM Is FOr ThF nscnop '^EMflNTIf. OIffFREnTTAL 



flVFRflGFO. 



THF HROGRflM CAN flL^O COMPUTE: THF SUM. ^uHS OF SQUARES* 
The STflNOflRO OFvIflTlONS.STflNOflRO ERROR OF THF hFAn 
IF THESE ARE NFFOEo. SFF BEl Ow FIRST KrcORD OF INPUT 
FILE* 

VARIABLES Nl THRU N9 CHNTfllN SUpSCALE wuMpFRS flF 
VARtflBLPS COHPOSINR flvFpflfiE E-vALUF» P-yALUE. fl-VflLKF. 

N1«lST E SUBSrALF NUMRFR 
. N?«2N0 E SUBSrALF NUMRFR 

N3«3R0 E SUBSrALF nUHBFR 

Nfl»lST p SUBSrALE NUMBER 

N5«2H0 P SUBSCALE NUMBER 

N6a3R0 P SUBSrALE NUMBER 

N7«IST A SUBSrALE NUMBER 

Nfl«2N0 A SUBSCALF NUMBER 

N9»3R0 A SUBSCALF NUMBER 

THF INPUT DATA Is A OISK FILE fr9LI0l) rONTfllNING 
THE FOLl OWING INFORmATIONI 



RFCORD 
I 



2 
3 



COL 
1-3 
«-6 
7-9 
10-12 
13-U 



15-17 
ie-20 
21-23 
24-26 

1-3 
1-3 

7-17 
ie-7l 

?2-eo 



rONTFNTS 
NUMRFR of CftSfS 
S'-ACF 

f'UMBFR OF CONrEPTS 
SPACE 

PRINT COflF 

01 - PRINTS MFANS ANn MFflNS OOUrLEO 
f>? - PRINTS MEANS. MEANS OOUrLEO'SUm. 

SUM So(l'ARt:S»STAMoARn oEvIATlON. 

STANpApn Error rif T^,E m^^^Ns 

SPACE 

ToENT NUMpEp OF IST j-ASF 
SPACE 

TOENT NUMpER OF LAST cASr 

CASE IOEnT number - hjUHErIC 

CASE TOFNT NUMBER 

CONCEPT lOEMT NUHrER - NUMERIC 

rONCFpT NAME - ALPHA 

SPACE 

SUBSCALF SCORFS - NUhFRIc 



LAST 



PFPEAT RFCORn 3 fls NEFfirn - I fOr EflrH CONCEPT 
1-3 -99 



ER?C 
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I 



* 
* 
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C* ■ 

c* 
c* 

c 
c 

c 
c 

StlHROUTlNF SOEPA 
RFAL MFANS2{30»3) 
REAL IV 

REAL MFANS{30.3) . NSUMC 30 . 3 ) . NRMsO C 30 . 3 ) 
OIMFNSION IV{30.9).STnFV{30,3),sfnM{30,3),4LPHAc30,ll ) 

C 

N2"<5 
N33r 
N4«2 
N5«5 
N6 = fl 
N7«3 

N9a9 

RE:A0{10»75)L.n»IPSW'LTAG1.LTAG? 
( '5 FnRMATCl3.3xM3»3xM2»2(3XM3)) 
WRITF{ 1 1.75)l»NMPSWm TAr,l.LTAfi2 

r 

C INITIALIZE VARIABLF*; 

C 

c 

5 CONTINUE 
RNOP"0 
00 11 jsl,3 
00 1 1 TC"1 »N 
NSUmCIc» J)"0 
STOFVCTC»J)«0 
SEOMCIC»J)«0 
MFANSCTC»J)«0 
It NSMS0CIC» J)»0 
00 12 TC«1 »N 
" 00 12 J»l,9 
12 IV(IC»J>»0 ( 
C ' 

c 

c ■ , ^ 

c 

C READ TN ONE CASE TOENT RFCORO PLUS N rONCFPT RfCOROS 

c 

C 

c 

1 RFAnC10»91. ENDS 199) (jaq 
91 F0RMATCI3) 

IFCLTAG.LT.O ) GO TO « 
ITAG bLTAG 
Oa 200 K ■ 1,N 
RFAnClO»9fl9) TC 
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9R9 rnRMATt3X»I3) 

8fl READtlO»99)tALPHAtIC»l J'L.lMl). ( T V ( I C • J«l • 9 ) 
99 rnRMAT(6x»UAl »54x»9ri ,0) 

WRITEtlW76)t ALPHA(IC,L).L«1.11 ),TC»tIV(Ir.J).J.U9) 
7ft FnffMAT(lX»llAl»2x»l3»3x»9rft.O) 
r RfVFRSF rVEN SCALES , 

on R8e j«i »«»2 / 

8R8 IVt IC» J>?R - IVt IC» J) 

IVtIC»l)BTVtIC»Nl)+IV(TC»N?)+IVtTr»N3) 
IVtlCH >"TVtlC»l )/3. 

IVt lC»2)»TVt IC»n4) + IV( TC»N5)+IVt Tr»N6) 
IVtIC.?)=TVtIC,2)/3, 

IVtiCO>«TVtic»N7) + IV( TC».NR> + I V( Tr»N9 ) 
IVt IC»3)eTVt IC»3)/3, 
200 CONTINUE 

C (: 

C rOUNT NUMBER OF CA^FS 

C 

C 

3 Ri^OPBRNOP+l 
DO 10 J»l»3 
00 10 IC«1*N 

C 

c This compiites the sum<; 

r 

NSUMtlc»j)«NSUMtIC»J>+IVtIr»J> 

C ■ 

C THIS cnnpUTES THE SUH<; Or THE SQUARES 

c 

10 NSMSQt IC» J)«t IVt IC» JJ**2) + N5;MSOt TC* J> 
GO TO 1 

4 on 13 J«U3 
DO 13 iCsl »N 

C 

C THIS COMPUTES THE mEAn 

C 

MEANS tlC»J)a N SUM t I C » J ) /RNOP 

C 

r This computes the sTAp^nARn oevtatthn 

c 

■ STDFVt IC. J)»t tNSMSOt I C » J ) /RNHP )-( mF AWS t I C » j) * * 2') ) * * , 5 

C 

<^ ■'"."JS COMPUTES The sTANHApn ERROR rip THE meaNs 

SCOMt I.c» JJaSTOEVt IC» J)/t t RN0P*T)**,5) 



r 



c 
c 

C 



r* 

C* PRINT MEANS AnO MFANS OOURLPO ANO CREilE OUTPUT FILE 

tF9LD02) WITH THE FOLLflHlNfi rORMATt 
RECnRO COLS CONTENTS 

1 •1*3 NtJMRFR nr, CONCEPTS - NUMERIC 
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c* 


2 


1 


$PACP 


* 


c* 




2-4 


CONCFPT inrNT NUmRE^R 


* 


c * 






MfAN nOUHLED OF r 


* 


c* 




12-18 


MFAN nnilRLED OF P 


* 


c* 




19-25 


MFAN OOURLED OF A 


* 


r* 




26-30 


SPACE 


* 


c* 


3 - 


31-41 


Concept name - A| rha 


* 


r* 




SAME AS RFCORn 2 - FOR FACH 


* 


c* 






CONCEPT 


* 


c* 








* 



c 
r 



97 



9on 

1 00 



r 
r 

c 
r 
c 

50 



970 



10? 
1001 



r 

300 



96 
20t 

95 

90 

94 

9^ 
1 99 



WRlTEtll»97> 

FnRMAT(/////»l X» 'THE mFANS ARF ♦ / 7 v « E * X ' P » 6 X » a • / > 
Nisi 

MRITE(l2»1001)N»Nl»Nl 

MRlTE(ll»10.0)(IC»(MEANS(IC»J>»J"l»3>'t ALPHA(TcrK)»K"l'M)MC"l»N) 

FnRMAT(lXM3»3F7.3»5X,llAl> 

FnRMAT(lX.l3,t-», 3r8.3.5x,tlAl) 

DO 50 J'l.N , ^ 

on 50 M«l»3 



CALCULATE mE*NS2 " MEANS nOllBLFn 



ME:ANS2( J» M)«MEANS( J» Ml*2. 0 

MRlTE(l2,900)(Ic»( mEANS2( tc» J>»J«1 »3>»( ALpH*( IC»K)»Ket Ml l.T CbI »N) 
HRlTEtll»9ro> 

FnRM*T(///»lx»THE MEANS DOUBLEO ARF ♦ /7 x ♦ E » 6 X » p » 6 X ' * V) 

HRITE( 1 1 » 100)( lc»( mEAms2( If;, J), j«l » 3). ( ALPH* ( T C» K > » K« 1 » 11 1 » TCsl .N) 

FnRMAT(lX.I3.3Fr.3) 

FnRMAT( 3( t3» 3x> > 

GO TO 00^*300) IPSM 

SUMS 
MRITE(11»96) 

FORMAT( /////. 1 X» ' THE SUMS ARF»./1 

HRITEC 11. 100) ( IC.(NSUM( IC.J>.Js1.03>.(ALpHA(lC.K).K«lM n.TCel.N> 
FnRMA.T(lX.I2,»-».3F6.o> 

SUMS OF THE SOUARFS 
HRITE(11.95> ,\ ' 

F0RMAT(/////,1X.»THE SllMS OF THE SOUARFS arE«V/1 

MRlTE(ll*100)(IC*(NSMS»(TC*J)*J«1*03)*(ALpHA(TC*K)*Kcl*limCBl*N) 
FORMAT ( 1 X. 12. »-,». 3F8,0> 

STANOARO OEVIATTONS 

write:( 1 1 »94 ) 

FORMAT( /////.IX. »THE STANOARO OEVTATIONS ARE*,/) 

MRlTE(tl.lOo>(TC.(STDFV(Te.J>»J«1.03).(ALpHA(lC.K>.K«l.lll.TCel.N> 
HRITE(11.93) 

F0RMAT(/////.1X. »THE STANOARO FRRORS OF TmF MFANS ARF'./) - 

WR'ITE:( 1 1 . 100) ( IC .( SEnM( IC » J>» J«l .03) .( ALpHA( IC.K>.K»1 . 1 n. IC«1 .N> 

Call closf(1o.2hf ) 

Call closf(ii.2hf > 

CALL CLtJSF(12.2HF ) \ 
RETURN 



301 



6n TO 5 
ENn 
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C 

c* 

\C* SUBRnUTTWE: SnZPTD 

c* 
c* 

c* THTs prhgram IS pOp usr mith semAnttc dtfffrEnttal programs* 
c* 

C* THF PROGRAM COMPUTES THE pTSTANrT B^TxEFw T^n CONCEPTS 

C* (VARIABLES) AS DFyfLnPEo TN S>)BRnuTTNF SnFPA, SOEPTTYlfinS 

c* Three values on the tvaluativf, phtency and activity 

C* F*CTOrS Of The semantic niFFE^REWTIAL* 

c* 

C* THIS PROGRAM wAS flEvFLOpED BY G , H , GOLDE N, jR , , R » L . ME T I y ! r P , 

c* anD e»o,lawson at thf Computer tfujter* statf university 

C* COLLEfiE AT fPEDONIA, NE^j yORK. til063. ThIS pRRGRAm' wILL 

C* HANDLE UP To 30 cONcFpTs* I.E. cONC^pT N1 cONfEpT n2 

C* WHERE N2»Nt*(N-t) ANn CONcEpT k IS FOUND iN REfOROtK + U I^i 

c* thE Input file» F9LD'>t. thTs is a disk filf crfated by 

C* ^-SUBROUTINE SD^pA ^lJ^ J ^F fOLIO^ING fORMATi 
C* 

c* REc^n COL contents 

r* - — ^ t-3 ultMBER OF CONCEPTS 

f* ? I SPACE 

C* 2-4 rONCFpT inEMT NUMBER 

C* 5-11 VALUE OF F 

C* 12-18 VALUF OF P 

C* . 19-25 VALUE OF A 

C* 26-30 , SPACE 

C* 31-41 CONCEPT - ALPHA 

C* 42-80 SPACE 

C* 3-(Nfl) SAmE as PFcORp 2 - nwr RFfORn FOR rAcH cONcFpT 

r* 

C* 

C* OUTPUT FRflM THIS pROr,RAM IS A OIRk FILE» f'LOO?* fOP USE 

c* i/fi lrank. The correlation subroutine, t^f values rf- 

C* tORDEO NiLL rF THE DISTANCES pETwFEN CONrEPT 1 AND 2 TO W 

C* j4n THE 1st (N-1) RECnROS» cONrEpT 2 AND V Tn N IN THE NEVT 

C* X(N-2) RECORDS. CONCEPT 3 AND 4 TO N IN THr MrXT (N-3) 

C* / RECORDS. ETC, 

C* . 

C* • ' 

C* 

C ************************************ *^i^-f-jTr»j^ *** ^ ^ * ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ , 



C 

r 

SUBROUTINE SD2PTD 

01 MENS I ON F(30)*P(30),A(30).n(30.99).G(30vALPHA(30.U) 

r, 

REAn(>?.flO)N.Nl.N? 
WPI tC( 1 4*flO)N.Nl .W2 
ftO FnRMAT( 3( T 3. 3X ) ) 
M«N-t ^ ' ' 

c wf^iTEdi^foe) 

lOfl FnRMAT(lx.*'C0NC*'.3X.»'F''»6X. fty, MA"/" Nq."//) 

109 FORMATC///** THE DISTAmcES rFTWFFW THE CONCEPTS ARE ShOwN qriOw*'/ 
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^ii^I^^V,""""'' °'' """^ '■"""^ rnNCFPT 01 AO, INST 02, 03, 0« FTC."/ 
, """^ SHOWS CnNrrPT 02 AnATNsT 03, 04, 0^, ETC."/ 

llnlcl.l rFTc!"--""/"~''" " """" 

■r' ,3 

on 5 

RFAn(i2.io)ic.E:(i).p(t),a(i).(ftLPHA(i.j)» i.i.ii ) 

C WRITE:(lJ.10)lc.E(I).Pf l).A(I).(ALPMA(I.J).j=l,in 

^ CnNTlNDE 

c 

r HRITF HEADING 

r 

WRITF(I3M09) 
1 0 FflRMATt 1XM3. 3F 7 . 3 . 5 X. 1 1 A 1 ) 

nn i5 i«i .M 

on 15 K"1.N 
t 5 DC K. I ) ■ 0. 0 
on ?0 K«1»M 

L-sK + l _ _ 

DO ?0 J»L.N 
I-J-1 

?0 "(t^' T J-SORTC ( (p(j)-p(K + ( (P(jj-P(K + At J)-A(K ))**?)) 

J * 0 

DO 110 K"1»H 
00 100 IPK.H 
JsJ+l 

6(J)»D(Kj»I ) 

C 
C 

C WRITE niSTANcF mATrIx Tn DISK rILE (F9,f)0?) 

C PRINT nUT DISTANCE MATRIX 

C 

C 



ion HRlTEd^.AOl )6(J) 
L2«15 

on 105 L«l .J. 15 

IF(L2.r,T..nL2»J 

NRITE(l3.A02y(G(jn.J1«L,L?) 
lOS L2«L2+lb 

WrITE.(13.603) 
t 1 0 jmO 

601 FnPMAT(r6,2) 
f>07 FORMATt 15Fft.2) 
603 FORMATdX'//) 

CALL CLDsr(13.2HF ) 

CALL CI,DSF(1«,2hf ) 
RETURN 

E^jr) 



3G 
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subroutine: somsh 



THIS pHOflRAH COmpIJTEr Inr MFAN. THE MEAN nOUflLrO. ThF SUh 

THF SUH nr The souARrs. The STAnnARO DEViATmNs* stanoaro 

ERROR Of the MEANs rOR SUfl-SCALF5 1-9 ON THE OSGOOO SEhAw 
Tic OlfFFRENTIAL, IT WILL PRncFfSS UP TO ANO iNCLUOTNfi 
30 CONCEPTS ANO WILL PRINT nUT ((fsULTS A^cOROING TO PRINT 
CODE OESrSIBEO BFLDW, j 

THF PROGRAM wAS nEvELOPFO flY F;n.L*WSON. G.H.GOLOEN. K.F, 
CHMURA. fl.L.METIVlER AT THE COMPUTER CENyFR* STATE 
UNIVERSITY COLLEGE. rREOONlA. nFw YORK. UOft^, 

THF INPUT Data is a HISk file (r9L001) CnNTATNiNG 
The following INFORMftTInNt 

CONTFNTR 
MUMBER OF CASrS 
SPACE 

NUMBER OF COMrEPTS 
SPACE 

PRINT CODF 
01 - PRINTS MEANS 

0? - pRiNTS^^fATffS. Sum* sum Squares. 

RTANnARO OEvlATlnN. 5TAN0ARD 
ERROR nr THF MEflNS 

SPACE 

TOENT NUMRFR OF 1ST rASF 
SPACE 

TOENT NUMBER OF LAST c*5F 

CASE TDENT NUMBER - WIJMFRIC 
rASF TOENT NUMBER 
CONCEPT IOEnT NUMBEH - NUMERIC 
CONCEPT NAME ~ ALPHA 
SPACE 



REPEAT RFCORO 3 Ar NfFDrO - 1 FOr EACH CONCFPT 

REpFAT THIS RECORO GROUP. ONE FOR Ea^H cASF. ENOINr 
WITH A FINISH RFCORD fOLLOwTNG THE |ASt CONCEPT OF 
THE LAST CASE. ( GROUP»RF COROS 2 ANO 3) 

LAST 1-3 _99 



RECORD COL 
1 1-3 

4-6 
7-9 

10-12 
13-14 



15-17 
18-20 
21-23 
24-26 

2 1-3 

3 1-3 
4-6 
7-17 

lfl-71 
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r 

SURROUTiNF SOMSM 



HFM TV 

RFAL MfAN?;(30»9> » N SU m( 3o. 9 )» NSHSK 30 » 9 )» hF * t^"^2 ( 3o . 9 ) 
OImFNSION IV(30.9).sTnFV(3n.9),sFnM(30.9>,ALpHA(3O»11) 

r 

RFA0(lO»9?)L»NMPSW 
9? FORMAT ( I3.3xm3»3xM2i 

Assign looi in num 

iFCt.'FQ.l jASSIGN 1000 TO MUM 



r Tnitiali/e vartablts 



RMnP»0 

on 11 j»W9 

DO 11 TC=1»N 
NSI)M( TC. J> = 0 

IV( IC» J>«n 

ST0CV(IC»J>*0 
SFnM(TC»J>=0 
HEANS( |C» J>»0 

mf:ans2(Ic.j>sO 

c 
c 

c READ Input data 

r 

r 

1 RCAntl0»9l»ENna300) LTAG 
91 FnRMAT(l3) 

IF(LT Af,,LT,0 ) GO TO « 
on 200 K a 1»N 
RFAO(10»9P9) TC 
989 FnRMATC I i ) 
RFRFAD 

BB READ(l0»99)(ALPHA(lC»l >»L=1»11>» (TV(TC»J).Jsl.9) 
99 FnRMAT( 6x. 1 lAl»5ftx»9F1.0) 
on 150 J=1 ,9.2 

ISO IV( IC» J)afl-TVt 1C» J) 

20O CONTTNIIE 

r 

r fOIJNT THE NUH8FR Of CASFS 

C 

r 

■J RMnPsRNOP + l 

on 10 j,si,9 
on 10 lc»i.N 
r tmts cnMpjiTEs the sum*; 

NSl)M(Tr»J>''NSUM(IC»J> + TV(Tr»J) 
r THIS mMPllTES THE SUMS OF THF SQUftpES 

to NSMSQ(IC»,r>*{IV(TC»J)**2)+wSMS(!(Tr.J> 
GO TO 1 

a on 13 jBi.9 
on 13 ic«i»N 

r THIS CHMPilTES THE MEAw 

MFANS (IC.J>« NSUM( IC» J>/PI*'nP 'to 

ERIC 
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tono 

970 



THiR CnMPIlTES THE STAmDAPFI DFVlATInN 

STDrv(IC»j)"((NSHSO( I C » J ) /RNOP ) - ( MT A NS( IC,j)**?))**.5 

THIS COMPUTES THE STANFlApn ERRrfp fir THF MEANS 
13 SFnH(IC'J)«ST0EV(IC»J>/((RNnP-l)**.5) 
H'?ITE(lb»fln) 

FHRmATc iHt »/»» COMPUTER PpTNTnUT rOP THE SthAnTIC DIFFERENTIAL"//) 
Gn Tn NUM. ( 1000» 1 001 ) 
M9ITE(lb»970) 

Fr(RMAT(lHfl.'»THF ScnREs OF THF SURSrALFS AqF"/) 



c* 
r* 

r* 
c* 
r* 
c* 
c* 
r* 
r* 
c* 
c* 
c* 
c* 
c* 
c* 
r* 



WRITF 4 GROUPS OF OUTPUT AMD r^EATF OySK rUrCF'LDOS) 
wITH THE FOllOwTNG mRMATl 

RFcORO COL rnNTFNTS 

1 1-3 NUMBER nF CONCEPTS 

2 1 SPACF 

2-4 NUMRFR OF CONCEPTS 
5-11 UftLUF OF 1ST MEAN XxX'XXX 
l?-ie VALUE OF ?N0 MFAN XxX'XXX 
19-67 VALUrS OF 3Rrf THRU 9th MFANS 
(■ 68-69 ^PACF 

70-80 CONCFPT - ALPHA 

3 X SAME FORMAT AS RFrOPn 2 BUT mR ?Nn CONcFpT 
4-(N+l) INFORMATION rOR RFmATNINR COmCEpTS 



* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
it 
* 
* 
* 



GO TO 100? 
tool WRlTF(li»97) 

97 cnRMAT (1h ."THE mFANc; Of THE SUbSCALFS Aur »»//) 

C MFANS 

101 FORHATC IX. I3»9F7.3,?X, 1 1 fll ) 
Sft F0RMAT( 3( i3.3x)) 
too? H.RITE( 1^.1 00)( IC. (HEAns( TC. J), jst .9).( AlPma( TC.K0.K«1. 1 1 ). ir"l .N) 
Nl*l 

WRlTF(16»«6)N.Nl»Nl 

HflITF(16.101)(IC.(MEAMc;(Tr.J).J = T.9).(ALPMA(TC»K).K«l.ll). 
lICl.N) , 
100 FORMATdX. 13. »»-'». 9F70. 5x. TTAl ) 
IFdPSH'Nr.?) GD TO 199 
r. ThFSE STATFmFWTS are FxFcijTEo wTTh ppfsfnt cOfif 2 . 

C SUMS , . 

HRITE( li'»96 ) 

9ft F0RmAT(/////»1x»»'ThE sums ARE"./) 

HRITE(15.?01) UC»(NSUM(tC»J).J*t»9).IC.l»N) 
?0t FnRMAT(lX.l3.»'-»'.9F6,n) 

r RUMS OF THE ROUARFS 

HRlTE(l5.v5) 

95 F0^HAT(/////.1X.»'THE RHMR OF THE ROUAPFS ArE»'./) 

WRITE (lb. 90) (TC.(NSMR0(IC.J)^j«1.9).Ir«*fN) 
90 FORMAT(lX»l3>"-»'.9c8.fl) 
r STANDARD OEVIftTIONR 

HPITE(15.94) 

94 fohmat(/////.1x**'thE rTAnoarp nrvTATlONS ^RE",/> 
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HRITE:CliH02) ( IC.CST0FV(IC.J),j«1.9)Mral.M) 

" loirrV/s^iii'.^^'V^ 'ITANDARD FRRHRS Of ThF HFANS ARF"./) 

HRITE(li.102) CIC»(^F0M ( I C . J ) . J« 1 ' 9 ) ' I f « 1 » N ) 
102 FnRMAT(lXM3»»t"".9F7,3) 
199 CALL CL0SFC15.2HF ) 

CALL CL0SFM6.2HF ) 

CAtL CL0SFn0»2HF ) 

RETURN 
300 STflP 
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c* 

c* 

c* 

r* 

c* 

c* 

c* 

c* 

c*^ 

c* 

r* 

c* 

c* 

c* 

c* 

c* 

c* 

c* 

c* 
c* 
c* 
c* 
c* 
c* 
c* 
c* 
r* 
r* 
c* 
c* 
r* 
c* 
c* 
c* 
c* 
c* 
c* 
c* 

c* 
r* 

r* 
c* 
c* 
c* 



SUBnnUTTMF SflGPn 

THIS pRnr,RAM COMPUTE"; ThF D VALIIFS FPR ThF SFMANTIC OlFFFRFN- 
TTAL llSlWG ThF GFMFRftLUFn DISTAMrF FPRMiaAf 

DaSOUApF RflOT Of SUM flf D SQUAprD 

CSFF OSGOOn, silCI « TA^!MFNRAUM p«91) 

DifiTANCFR ARF COHPUTFfl RFTMFF^' FAcH rONCFpT AND F.vFRY OThFR 
rPNCFpT, THIS PROGRAM mTlL HANDLF Up TO 3O cPNCFpTS' I«r. 
CflNCEpT n1 to concept N? hHERF n?«n1+N-1 ANn CflNCFPT K I S 
FHUNO in record (K+1) in THF TNpUT FILE. 

This prpgram was oEvflopffi py k.j.chmura, G.H.r,nL0FN. jr., b. 

L.METIvIFR ( E«D«t.AHSnN Ay THF fOMPUTFR CFNTFR» STATE 
UNIVERSITY CDt-t-EGE* FREOPNIA. NFW YORK. UO63. 

RATA INPUT Is ThF DIsK FTlT Cf9lo03), cRFATFd RY SURPnUTTNF 
fiOMSM. WHICH Is THE mFAnr OF ThF «;U0SCALfr. TT Tr sTOREn TN 
THE Fnt-t-nWlNG FOPMATi 

REcORfl COL rPNTFWTS 

1 l"3 NUMRFR OF CPNCFPTS 

2 I fllANK 

2-4 rfiNrFpT inFwT number - Tntfge:r 

5-11 vALUF OF MEAN flF SUB«;f;*LF t 

!2-l8 VALUF OF MEAN OF SUB*;C*LF 2 

19-2S VALUF OF MEAN OF SUB*;c*LF 

26-32 VALUF OF MEAN OF SUB<;C*LF 

33"39 VALUF OF MEAN OF SUBsC*LF 

flO-4A VALUF OF MEAN OF SUB*;c*lF 

47-53 VALUF OF MEAN OF SU8rC*Lf 

54-60 vAt-UF OF MFAN OF SUBc;C*lF 

61-67 vAt-UF OF MEAN OF SUB*;r*LF 

68-69 «iPACF 

70-80 CHNCFPT NAME - ALPHA 



3 
4 
5 
6 
7 
8 
9 



ERIC 



REPEAT RECOPO ? A*; NFFnFP - HNF FPP EacH rONCfPT 

RFrOPfl 2 HAS ThF mFAnS of THF RUflScAt-FS FOR ThF 1ST 

CnNCEpT. RECORD 3 FOR THF ?Nn rONCEpT, RFcORn 4 pHR ThF 

3Rn CONCEPT AMD Sn ON UNTIL ALL CONCEPTS (Nl TO N?) Hfli/F 
BFFN TNCLUOEO. 
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C* * 

C* OUTPUT TROM THIS PROfiRAM IS A OTSK riLP» r'LOO*. fOR UST IN * 

r* LRANK. THE CORRELATinN SORROUTINF, THE y^LUFS RECORDED * 

C* HILL bE the distanced BETWEEN CHMCEPT 1 ANO (2 TO N) IN THE * 

t* 1ST (N-1) RECDRO^ CHNCEPT ? AND O TO N) In THE NEXT * 

C* RECORDS. CONCER^y 3 Amp (4 TO N) TM THE Npx^ tN-3) RECORDS. ETr» * 

C* . k 

c 
c 
r 
r 

SlJRROUTlNE SOGPD 
REAL MEANf30) 

DIMENSION BA(30.9),sUm t 30 , 29 ) , A| PH A( 30 » 1 1 ) 
1 0« EORMATt IHl ) 

c" hsmdhbER he concepts R'iTEn 

REftOCl*»10l )M»Nl»N? 

H«ITEt 1 ^» lot )M»Nl» n2 
101 Er)RMAT(3(T3»3X)) 

MM»H-1 \ 

on 4 I«1»M 

on 4 J«1»MM 

StJMt J. I 
« MEAN(I)»0 
r WRlTEtlSM02) 

r 
r 

r. READ IN INPUT rILE 

r 
c 

DO 100 I»1 » M 

REA0( 16' 105) lC»(BAt I» J)' J»l»9)»( AlP"A( I»K),K«i .1 n 
r HRtTE(l«.105)IC,(RA(I,J),J«l,9),(flLPHAtI,K)»Kal,ll) 

IflO CONTINUE . . ' ■ 

^ HRljXU-a^^H^) 

1 0? H^mTHATt 1 X»»'C0NC''»3x »♦•! »ft X » "? " »6 y , "3 »lS X » i»4 »(S X »6 X » "ft t« ,(S x , 

l»'7'»»6X»''fl''»6X»»'9«/'» Nn."/) 
105 EnRMAT(lX.l3»9E7.3»2x.llAl ) 
on ?1 K«1»MM 
L»K*1 

On 21 jsL*M 

IsJ-1 ^ 
on 20 NN"1»9 

?0 SUMt K» I )»( (8A( J»NN)-B&<K»NN) )**2) ♦ SUM(K,I> / 
?1 SUM(K»I )«SORTtSUM(K»I ) ) 

C 

r 

C WRITE HEADING 

C 

-«RtTEtl8»109) 

109 EnRMATC THE nSGOOO DrES BETWEEN THE CONCEPTS ARE SHnWN BrLnW*'/ 

1" FTRST fipntjp OE Rnws snnw^ cfWTt^fPT oi against 02. 03. 04 etc,**/ 

2" SECOND OROUP OE ROW*; SHOWS CfNr^T 02 AGAINST 03» Oft. OS FTr,"/ 

3" THiPn Group shows chncept 03Nh(ainst tht others. EntiRTH r,ROitp-/ 

4 CnNCEPT 04 ETC* --♦'/ 

-lftX.''2 3 4 5 6 7 A 9inill 

-2 13 14 15 16»M 



On 30 K^WMM 
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DO 40 I=K»MM 
40 MEAN( J)sSMM(K» I ) 

r 
c 

C WRITE nISTANCE mATpIX Tfl DI5K rU^ (F'tOO*) 

C 

r PRINT nUT OISTAMCF MATRIX 

r 
c 

WRITEC 1 ^»6020)(ME:AN(L)»t«l . J> 
ICnN"Nl*K-t 
on 25 L«l »J»15 
IFCtZ.GT. J)t2aj 

WRlTE(16.ttO)ICON»(MEAN(Jl)»Jt«i, 

Ki«ITE(l6»112) > 
30 CONTINUE f 
CAtL CtOSF(17,2HF ) 
CAtt CtOSr(te.2HF ) 
RETURN 
STOP 

60?0 F0RMAT(f6,2) 

lln FnRMAT(tX»"CONC "» I 3 My » 1 Sf 6 . 2 ) 
It? FnRMAT(lX»//) 
END 
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r* 
c* 

C* SUBRnUTlNF LRANK 

C* 

C* 

r* THIS PROGRAM RANKS ThF 0 V*LUFS cnMPUTEu IN SURRnUTINE 

r* Snr.PD ANh ThF ErA 0T.;TANrFs CHMPUTEO IN ^USRnUTlNF SD2pTn. 

C* tT THFN COMPUTES THE rpEArmAN RANK CnRRELATlpN COEFFTcUwT 

C* FOR The ThO groups Of OATA, TT HANDLES A DISTANCE mATRIv 

C* FOR Up Tn 30 CONCFPTc;, 

r* 

V. ' l^l rJ°c«I"A!!*5 """VEinpFn RY C.H.r.OLOeN* r.L.MFTIvIER ANn 

r* F.D.LAwSnN AT ThF COmpUTFR CENTfr, STATE uNIuErSITy COLLFrF 

C* FRFOONIA. NEM YORK* tfl063, 

r* 

r* DATA IS INPUT FROM 2 niRK FiLESi 

F^LnOZ - CRFATEn BY RUpRnUTINE SO^Pin 
F'LOOfl - CRFATEn BY RUrRHUTINE RDGPn 

r* 

C* ROTH Fll.FS HAyE THE FnLLnwING fhPMATI 

C* 

) REcnRO CONTENTS 

C*/ l-(N-l) DISTANCES rEThFEn ThE 1 ST cONcFrT AND cONrFpTs 

C* 2 TO N - XXX.XX 

N-(2fJ-3) OtSTaNcES rETwFEN THE 2N0 cO^CEPT aNH cONrFpTS 
C* ' 3 To N • XXX. xy 

J* »J(N-l)/2 DISTANCE rFTwEFN ThE CONcFrT And CONcfVljSN* 

^F^m Is'^oI'mJ?!.? rSS''?;*' * ''''^^^ ^^^^ GIVING THE iNDIfATEO \ 
RFSULTS PLUS THE 1ST 10 VALUED fPOM FAcH OF THE AsOvE INPUT *V 

r T L r ^ ■ \^ 

r* THF PROGRAM USES IHE T BH RUPRHUTTNE RANK, Hr, ANfl SRAt^K I 

C * * 



r* 

C* FILES, 



c* 

c***** 

c 
r 
r 

SUHROUTJNF LRANK 

OTMFNSION A(fl35).p(fl3S).R(«/n) 

r 

r 

C K « k3 . NUMBER OF CONCEPTS TH Rf PROCrSSEO 

r Kl« K4 « NUmBFR of 1ST CONCEPT 

C k2« k5 ■ NUMBER Of I ART CONCEPT 

r 
r 

REA0(U.97)K»K1.K? 
REAn(17.97)K3.Kfl.K5 
97 FnPMAT(3(Ti,3X)) 

H9ITe(l»»92)K.Kl.K2 
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92 FnRMAT(lX,3(l3.3X)) 

r 
c 

C READ IM INPUT OATA 

C 

C ARRAY A«5n2pTn 

Af^RAy B«snfipn 

c 
r 

on 100 I*!*!^ 
RrAD(U»99) A(I) 
1 00 RFA0( 17»99,) B( I ) 
9fi FORMAT (12) 

99 FORMAT ( ''F* .?) \^ 
HRITE(19,g6)K.Kl.K2 
on 200 I«1»10 
?no HfTITF(l9.94)A(I).R(n 
94 FORMAT ( IX.'-AC I ) » F* . 3)(. ♦< R ( 1) . F 6 . 2 ) 
CALL SRANK (A»B»R»M»R5.T.MnF»Mp) 
/"o;*!;;;;"""* CONrFPTS. »..I3.. CONCEPT Np. ..U.. TO m^CEpT 
HRITE (19,90) RS»T.MOF 
'-'^???NTM!!A«rr*;"*J V*"^ CnRRELATION COEFr I C I FNT.« . f5 ,2 / 
CALj'?[0SFn9^2;;r^'^'' ''''''' FREF0^M.^{5) 

RETURN 
END 



90 



erJc 
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sijrroutinf srank 
pdrpose: 

TEST cnRRELATInN QflHrK}) Tufl v«RI*BLE:S rY m^ANS Of SPEARMAN 
RANK CflRRELATlON COFFFlClfNT 

usage: 

call srank(a»8.r.n.rs»t.nnf»nr) 

DESCRIPTION OF PARAmEtFRS 

A - INPUT VECTOR flF N OBSFRyATIONS FOR FIR^T vArIAslT 

R - INPUT VECTOR nF N OBSFRyATIONS FfiR SFCONO VARIAR.r 

R - nuTpuT vfcTOp FOR rANrFp pATA, LrNGTM IS 2*N, SMfluEST 

flBSERVATION IS RA^kFd L lARGFsI IS RANKFD N. TITs 

ARE ASSIGNED AVFrARF flF TIED RAN^S. 
N - WUMBER OF OBSFRVATIDNS 

RS - SPEARMAN rANk CDRREtATlffN COFffIcIEnT (OUTruT) 
^ T - TEST OF SIGNTFICAnCF fiF RS (OuTPnT) 
NDF - NUMBER Of DEgPEFS Of FRrrpOM (QUTpUTj 
NR - rOoE. 0 uNRANkEd dATA IN A A^,[, p, 1 ^nR RANkFo 

flATA IN A ANfi B (INPUT) 

RFmARkS 

T Is s^"T TO zEpn If n Is lEss Than ten 

SijrROuTINFs and FltNcTinN SUBPRflQpflMS REquIpEo 
RANK 
TIF 

i 

MFTHdO 

DFScRIrEd in S, SKfiEL. «NnN pfl pfl mE T Rl c sTATISTIc-S fOR ThF 
flEHAVlflRAL SClFNCEs't. mCGr'a wM I LL» NEW yOrk. 1956, 
CHApTFP 9 

SIJRROUTINF SRANk(A,b»R.N,Rc;,T,NOf,Nr) 
DIMFNSION A(l ),B( J )»Rr t ) 

FNaFLOAT(N) 
FnNN3{FN**3)-Fn 

DFTFRMINE WHETHER flflTA IS RANkTO 

IF( NR-1 ) •>» 1 0» 5 i^-H, 

RANK DATA IN A AND R VECTORS flNfl ASSIGig TirD ORSEpVATIflN^ 
AVERAGr OF TIED RAwKS . 

NS»0 

S CALL RANK ( A . R . N» RS» T , wDF » N S ) 
NS»N 

CflU PANK (B»R»N.RS»T,NDF»NS) 

Gn TO 4 0 

MDVF RiNKED DATA Tn R VFCTflP 

t n Dn ?o 1 = 1 , N 

?0 RT I )«A( I ) 
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V 

00 30 t*l»N 

J"t+N 
30 R( J)«R( I) 

r. rOMpUTr sum of squares of rank OIFFFREmcES 

r 

«0 0"0.0 

On 50 t«l»N 
J»t+N 

^0 D«n+{Rn)-R{ J))*{R(I)-R(J)) 

r 

r cnMpUTF TIEO SCORE -TNOFX 

V KT«1 
NS"0 

CALl TTE (R .N.KT ,TSA »NS ) 
CAi I TIE (R»N»KT»TSB»NS) 

C 

r rOMPUTF SpEARM*N RANK CHRRELATinN COEfftCtrNT 

r 

tF(TSA) 6o»55»60 
5S tF<TSB) 60*57*60 
57 RS«1 ,0-6.0*Q/FNNN 

GO TO 70 
60 )(«FNNN/12.0"TSA 

Y«X+TSA-TSR 

RS*()( + Y-0)/(2,0*{Se,RT(y*Y))) 
WRITEC 19»97 )FNNN»X»V»n 
97 ,FnRHAT( 1 )(»**FNNN«"»GlO, a»»» )(■♦♦, G 1 0 »«* " Ys" » fil 0 . « » D«**» r,1 0. «) 

C 

r cOmrUtt t and pegrffs nr rRFEnoM if n is to hr l*rgfr 

r " 

T«O.0 

70 tF(N-lO) ft0*75»75 
75 CONTINUE 

TrRS*s«RTf FLOA U N-?)/( 1 .O-RSARS)) 
flO NDFbN*? 

RETURN 

E4r) 
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c suRpnuTiNr tie 
c 

r. PURPOSF 

c calculate: coppFcTinw fact.or ouf to tie^ 

r 

C USAGE 

C CALL TIEtR*N*KT»T> 

r " ' ■ ^ ■ 

r DFSCRlPTlflN OF PARAMETFPS ' / 

c R • Input vE^ctor hf panks Of length n containing valufs 

C I TO N 

C N - NUMBER OF RANkFO VALUES 

C kT - INPUT COnE FnR CALCULATIflN .Of CUprEctIPN fAcTOR 

C I SOLVE EOtlATIpN -1 

r ' 2 SOLVE EOHATinN ? 

r. T - cnpREcTlON FACTOR (OUTpUT) 

C EQUATION \ T«SI'M(CT**3^CT)/12 

C EQUATION ? T«SUM(CT*(CT-l )/2) 

C WHERE CT Is THF NUMBER OF ■ ORSER T I nNS TIFO fOR A 

C GIVEN pANK 

C REMARKS 

C NONE 

r 

C SOhRGUTINES and FMWCTinN StlRPRnCRftMS REoUirEo 

C NONF 

c 

C METHOD 

C VICTOR IS SEAp(;HED fQP SUCCFSSIv^Ly LArqEr RAN^S. TIES flPE 

r ^nuNTEp AND CORRECTION pAcTpR I OR 2 SiimMFd. 

C 
C 
C 

StmROUTlNT TIE(R* N»KT,T*NS) 
DIMENSION R( I ) 

r 

c Initialization - - 

T»0.0 
Y»0.0 
5 X«1.0F3» 
IND»0 

C 

r FINO NrXT LARGEST PflNK 

r 

on 30 isUN 

IF(R(NS*n-Y) 30»30»ln 
If) IF( R(NS*I )"X ) 20>30»3rt 
70 X»P(NS+I) 

IND«IND* I 

^0 CONTINUE 

r 

r IF ALL RANKS HflVE rTEN TESTED* PETURN 

r 

ir(lND) 90»90*fl0 
tin YaX 

C 1*0,0 
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r COUNT TIES 

r 

on 60 I ■! »N 

IF(R(NS*I)-X) 00»50»65:\ ! " 
50 CT«cT*l«0 

60 continue: 

r 

C calculate: CORRFCTInN FACTOR 

r 

IF(CT) 70t5»7o 
^0 IF(KT-n 75»Bo»75 
75 T3T*CT*tCT-l 0/2,0 

GO TO 5 
90 T»T*(CT*CT*CT-CT)/12.0 

GO TO 5 
90 CONTINUF 

RFTURN 



C RANK A VECTOR PF VaL 

C USAGE ! 
C CALL RANK(A»R»N) . i 

C OP^CRIPTION OF PARAMETERS 

C A - INPUT VECTOR' Of N VALUES ) 

C R - OUTPUT VICTOR OF LENGTH N. <iMALLFST V»LUF; IS RANKEn 1» 

C LARGEST IS RAN^FO N. TlFS ApE ASSl<,NEn AVERAGE OF TIFO 

C RANKS 

C N - NUMBER OF VALUFS ■ ' 

C REMARKS 

f NONF 

C SURROUTINFS AMO FUNcTTON SURPRPGRAmS REqutrEo 
r NONE 

r. METHOD 

C vEcTOr is SEArchEO fOR **;uCCFSrTv.ELy LApqEr ELFmENTS. If tifs 

c OCCUR* They arf lotateo and ThEIr rank v^LiiF computeo.x, 

f FOR Example. If 2 ^alufs arf tifo for Uixth rank» thEy arE 

r ASSIGNED A RANK OF 6.^ ("(fi+D/?) 

SifRRDltTlNF rAnK(A»r»N,rS»T»NUF»N^) 
01 MFNSTON A( 1 ) ,R( 1 ) 

c 

C INITIALIZATION 
on 10 1=1 »N 
lO R(NS*I)»0»0 

c 

C FIND RANK OF D^TA 

r 

DO too I«l »N 

c 

r TEST hHFThFR OATA pOlNT IS ALrFAQY RANj^FO 

f 

IrfR(NS*I)) 20» -20* loo 

r 
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C * DATA PnINT TO RANKEO 

C 

20 small»o»o 
e:qualso*o 

X«A(I} 
Dfl 50 J=1»N 
IF(A(J)*X) iO» »0» 50 
r COUNT NUMBER OF DAyA PniNTS WHICH ARE <iM*LLER 

r, 
"c 

30 SMALLsRMAl.L + 1.0 
Gn TO 50 

r 

C COUNT NUMBER OF DATA PniNTS WMTCH ARE fQUAL 

C 

EQMALBFQUAL-*'! .0 
R(Nr> + J>«-l*0 
50 CHNTINUE 

r 

r TEST FOR TIE 

r 

lF(FOUAL-t«0> 60» 60» 70 

C ^ 



r STORE PANK OF flSTA POINT WHFRF NO TIF 

*o r(ns+i>»small + i*o. 

Gn TO 100 

r 

C CALCULATE RANk OF TTEq DATA pniNTS 

c 

5^0 P»<1MALL + (EQUAL + lfft)*O.S 
DO 90 J»I»N 

IF(R(NS+J)*1.0) 90» 8ft, 90 
So RINS + JI'SP 
90 CONTINUE 
t 00 C ONTINUE 

RETURN 

ENO 



1^ 
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r 

* * ******** 

' * ^ _ _ _ . * * 



C* 
C* 

r* This prorram prints miX thP rfshlts hf t«f FniLOwiNG 

C* SUfiRnuTINESt \ 

subroutine: sofpa 

C* subroutine: Sn?PTD\ 

f"* subroutine: somSm \ 

^* subroutine: snfipo 

<■* SUBROUTIMP LrANk 

r* \ , ' 

''"^''^ f^TLF. eONTfllNlNG ALL OF THF PRINT 
C* FlLFS FROM THF ApovF SURROUTIwts. 

^?i?Fo''"'''cti;TS!*^ DFvFLOpFn pY B.L.MFTivirR At the cohruTfr 

r* rTNTFR . STATE UNTyEpSlTY cHLLFr.F. fRFOOmI*. NF„ yORk. 



C* U063. 
C* 

c* 

c 
r 
r 



* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 



SIJRROUTINF LaPRIN 
DIMENSION ARRAY(ilO) 
r REAO AND WRITE F9LpOl 

100 READ( 11 .900.END«?00)( ARRAY( 15 . T»1 »«0) 
WRITE (6»90l)(ARRAY(T)Ma1.ftO) 

fin TO ino 

r 

C RFAD and write F91.P02 

?00 RFaO(13,902.END.3oO) ( a RR A Y( I ) m= I » 90 ) 
WRlTr(6.903)( ARraYC T )M«1 »90) 
fiO TO 2 no 

r 

C READ AND WRITE F91.P03 

300 PFAO( 15, 902, e:ND=400)(APRA Yd). 1.1.90) 
HPITr(6.903)(ARpAY(T).Is),^0) 

f.n TO 3no 

r 

r RFan anu write F9i.P0ii 

a 00 f^FADC 18.904.END«500)( APPaY( I ). Tal »110) 
WRITF(6.905)(ARPAY(i).T«1.llO) 
on TO 400 

r 

C RTAO AnU write F91.P05 

SOO RFAn(l9.900.END.600)( APRAY(I).T«1 .ftO) 
WRITr(6.901)(ARPAY(T)»I«1.«0) 
C.n TO 5O0 



r 

r 



EmO of reports - wRITF I NS TRUCT I flM^ 
600 wRITF(6.906) 



1^ 
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RTTURN 



r 

C 



C* rORMAT STATEMENTS ^ 

C* 

900 rnPMAT(BOAl) * 
90t rriRMATt t X»80A1 ) 

902 rnRMAT(90Al ) 

903 rORMAT(lX»90Al ) 

904 rORHATC 1 lOAl ) 
^O-i FORMAT( tX» 1 tOAl ) 

rnRMAT(///tx»"Ir the cnRRELATTOM TS «90 PR flrTTER, vnij CAW RFrlN 
ICONSTRUCTTON OF YPUR MOOn , / 1 X , «T F NOT Jle! J cSFCrvofm'oS?; 2a 
£H Er tJLL Y » " ) 



906 



ENO 
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r 



Appendix F 
Sample Data Output (With Conunents) 



This is the output for the data shown in Figure 1 and Appendix D, 



rt 

n 





n 








> 
















ue 


to 


CO 




a/ 




it 












< 








a 




^-^ 




*i 




0 




3 




CO 




o 




0 








0 




CO 

* 



m 
m x» 

OOOOOOOUiUiUiUiUiOOOU'<^0000000 
OOOOOOOUjUjUjUjUjOOOUjOOOOOOOO 
000000*NUiUiuiUiUiOO*^Ui^OO^OOOO ^ 

m 



O O Ui o o o 
O O Ui o o o 
O O Ui ^ o o 



O C Ui O O Ui 
O C Ui O O Ui 
O O Ui *N *N Ui 



O O O O Ui 

o o o o c w 



O u; ' o .c c c 
C Ui o o o o 
O Ui o o o o 



CO OOC 00U>000jb^W000U>0U>00 

OOOOOOOOOOWOO O O O O^Ui O UI o o 

00*sOOO"NO^>|UiO'nOuiui*^*sOuiOuiOO 



(-xxr>ooff»oi/*"»rxi/*X2Xxtr(/*'D*^x. i/*aic^ 

-H m X rn mmn^t '-^ o jo <c: z 

X 3 o ^) 

3t cr X 2 ^ 

I/* o o 



ERIC 



t 





X X 


o 




o 












X 






go 






3,. 


I/* 


J9 


1^ 




o 


^ o 


o 












o 


— < 




CT O 




o rn 






m 


— < 








< 


— # X 


n 






m 


3) 


I/* 




m 




3} n 




jn 


I/* 


— < 




X 


C 










n 


— < 


n 




-< 




X X 




X 


(/* « 






I/* 






o 












m 


X 


m 






m 




PR 




o 












2 










c 






X 






;c 


X X 


X 












m 
















n 














o. 


o 








































cr 
I/* 


□ OH 






2 
O 

















ft 





O 




c 


CO 


ft 

? 


puc 


rt 




CO 


D 


tr 


rt 


0 






0 




D 


D 














O 




rr rt 






0 


D 


l-tl 






CO 


rt 








CO 


CO 


B 


c 




cr a 


CO 




0- 




p 






0 




CO 
* 





t\j rC ^s; K; ro »— 

] 



CO 

o 

LFl 



£1) 
ft 



0 



itiiittiitiitiiitiiiiiif 

ocooccwoooaaccwowoowocoo 

OOOOOOwO'O'^O'O'OOw^wOOwOOOO 

O -fr « orooo ^ODUiwOCbLT-i^ ^^(^^rorojs^^o 

CO^wCCOOOwwOOwO OOOOO'OOO c 
COOWCOOOOWW^OWOOC OOO'C cc c 
CC^WOCO O -NUfW^OwOCC ^c^cooc 

^ ^^^^^ 

COwOOCUfOu^wOOWCO'O'WU'OOOOOO 
OOwOOOWOWU;<>Oo-0<><>WWO<>0 o o c 
OOwOOOwOUJW-sOwO-S-SWWC-sO p c 



oo :d ^:D:DXc/>zrn ^ ^ 
X o o o mm 

z <r X 2: 



O 

ISO 
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Matrix 4- Next page. This shows the distances in three- 
dimensional space between each concept and every 
other concept. Scores in Matrix 3 were used to 
derive this data. 



55 



THt UIST4NCES BETWE-tN 1 HE CONCEPTS ARE SHOWN BFLOH 

FIRST b«nUP nr «OhS shows concept 0\ ACAINST O?. 03. 04 ETC. 

SECONU GROUP Of rows SHOWS CONCEPT 02 4G4INST 03» Ott. 05» ETC. 

THIHU liROUp sHowS CONCEPT 03 AGAINST THE OTHERS. FOURTH GPOUP-ZC tJNCE PT Ott FTC. 
2 3 4 5 6 7 8 9 10 1 1 12 1 3 14 15> 

tJ.i6 ^.24'i5.io ia.i4 1.49 4.n 13.15 6.99 u.89 3.33 5.37 9.17 9.17 7.21 

9.^i 8.14 2.00 15. ^.24 10. 4« 12.81 2.00 



10«^9 ».2^ 10. 9i 6.y3 13. li 1 3. 89 6. 07 9.84 5.21 12. 45 9. 3ft 9.87 6. 83 1 0. 73 

i.85> 14. i6 S.66 6.46 6.90 7. 21 14.56 



16.18 l.«9 14.76 8.14 b.iO 8.03 «.?? 14.31 9.1? 3,a6 1?.53 7.39 7.57 9.07 6.7o 
7.33 12.40 6.60 11.8^ 6.5? 7.33 



2.00 li.98 16,88 1 3. 30 1 4. 1 3 3.89 12. 40 1 3.50 6, 73 l?.ll 8 .94 1 3.03 9. 7 1 16,49 
9,68 4,71 14. 16.49 



1 4. 14 6,29 4. 4i^ 9.U^ 4,22 U.OO ?. 39 2. 21 1 1 . l8 7. 39 6.70 8.«7 6,?9 5.54 12*96 
i.«9 10.93 f,<i7. i.i4 



13. li li.i2 11.53 12.4^ 2.40 11. 12.^1 6.63 1 0.26 7.57 1 1 .22 8. 14 15.6? 8.94 6.2? 
3.94 13.42 li.6? 



5.3^ 13.3? f*bf 14. u8 2.11 5,73 ?.83 9. 29 6.67 9.66 7. 89 2. 98 15.^6 6.9o 9, 38 
13.i^0 2.98 



11.64 4,81 0.79 6.i6 ^.7/ 11.94 ?,63 8,14 7.80 8,25 4.85 l*-.fi2 7.83 12.31 11.41 
4.8b 



O 6.V6 V.y3 li.lO H.09 13. 3i 6.l8 8.06 8. 43 6.l8 14, 08 5. 12 7,21 lO.R^ 3.40 l«.08 
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\2,\7 /.63 4.76 10. V3 3.46 5,bu ft.flS 4.67 8.14 10.11 4.90 10.00 7.4^ fi.lft 



12.6tt 0.3H y.e4 7.ei n.l? /.rj 16.30 «.96 fl . 25 5.25 1 1 .96 16.30 



6.5i 6.32 0.54 5./3 0.69 7.24 5. OR l4.«? 6.29 7.94 13.43 5.08 



y.>?9 /.It* 5.0« 8.89 4. 90 5.73 12.09 4. 27 8.99 7.72 5.73 



10. 2« 5.M 1 1 . 00 7 .4e 1 0.46 1 3 . 12 6 .7o 3.27 l4.l4 10. 4« 



5. 06 2. 49 4.U 10. /I 7.5/ 4.05 8.«9 8.17 10.71 



6.60 1.89 0.64 9.17 1.15 ft. 52 8.9ft 8.«ft 



ft. 18 11.27 V. 12 6./0 9.80 10.5ft 11.27 



9,tii /.flO 1.16 5. / J /.lO 9.ft3 



17.0 9 H.51 11. ql 13. ^;,/ 0.00 



H.89 10, Oft 8.2^} 17. UV 



12.04 1 1 .01 



5 . i/ f .Hf^ « . 51 
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1 

CHMPUTER pRTMTnuT FOR TuF SEMANTIC nlFFFprNTTAl 



bTHE SCORFS Of THF SUflSCaiEs ARE 



1 ■ 


Y AAA 

7*000 


7 » 000 


7 i 


» 000 


7*000 


4 . 000 


7 ( 


1 00 0 


7 ( 


1 000 


4* 000 


4 » 000 


on OP 


z* 


1 • noo 


1*000 


n i 


► 000 


t • 000 


7 , 000 


1 1 


» 000 


1 1 


► 000 


4 » 000 


4 . 000 


RAO 


3" 


4 • noo 


7 » 000 


7 1 


» ono 


5« 000 


7 ,000 


4* 


► 000 


4 1 


► 000 


7. 000 


7. 000 


STRnMR 


4* 


^♦non 


1*000 


1 i 


► ono 


1 . oon 


1 ,000 


4 , 


.000 


1 < 


. 000 


1 .000 


1.000 


HF AK 


5" 


^♦000 


7 ♦ OOO 


7 i 


► ono 


5 • oon 


5,000 


4* 


► 000 


(S< 


► 000 


7 . Ono 


7.000 


ArTT VE 


6" 


4 ♦nnn 


1*000 


1 i 


► ono 


1 * 000 


1 ,000. 


4 


. 000 


1 < 


► 000 


4. Ooo 


1 .000 


PASS! VF 


7" 


7,000 


5*000 


4i 


> ono 


6. 000 


4,000 


7i 


► 000 


7, 


.000 


4. 000 


7. 000 


srLF 


n 


7 • oOO 


7* 000 


ft < 


> ono 


6, 000 


7 . 000 


6< 


• 000 


7, 


► 000 


7.000 


7.000 


flnYFRTFNO 




1 • 000 


^ • 000 


2 < 


► on 0 


1 • 000 


7 « noo 


2 


• 000 


1 


1 000 


7. 000 


7 . 000 


WAR 


10" 


5*onn 


^000 


7. 


> ono 


3.000 


7 .000 


6, 


► 000 


1, 


► 000 


7. oon 


3.000 


PnL TCF 


11- 


1 .000 


1 tOOO 


1 . 


► ono 


1 . 000 


6, noo 


4, 


. 000 


1 1 


► 000 


1 ,000 


1 .000 


^JURSTNR 


12- 


7 -non 


7*000 


4' 


► ono 


6.000 


1 .nun 


7 


1 ono 


7 


.000 


4 . 000 


4 . 000 


HIGH SCHOOL 


13- 


3.000 


^♦000 


7i 


»Ono 


7 . 000 


5, noo 


7, 


. 000 


1, 


. 000 


4 . 000 


4 . 000 


STEAKHOIJSFT 


1*- 


^♦000 


2*000 


7i 


• ono 


6.000 


1 . 000 


7i 


► 000 


2, 


000 


2 . 000 


2 . 000 


HOTHFR 


15- 


^♦000 


7*000 


•ii 


► ono 


3 * oon 


7 .000 


7 . 


' 000 


2, 


► 000 


ft . 000 


2 . 000 


FATHFR 


16- 


4i 000 


5-000 


4 


' 000 


3« 000 


4» 000 


4< 


► 000 




► 000 


4 . oon 


4» 000 


STSTFR 


17- 


3.000 


7*000 


1 < 


► 000 


1 . 000 


7 ,noo 


7. 


' oon 




► 000 


7»onn 


4»000 


OARY 


18- 


3. of^O 


^♦000 


2< 


► ono 


6.000 


6 , noo 


4< 


► 000 


4< 


► 000 


s»onn 


3 . 000 


GRER 


,9- 


7. 000 


7 . 000 


7i 


' 000 


7 . 000 


7»noo 


7 ' 


' 000 


7< 


► 000 


1 .000 


7. 000 


CARFFR 


2 0- 


1*000 


7 , OnO 


1 


. 000 


1 .000 


7 , 000 


t . 


► ono 


1 . 


► 000 


4 . 000 


1 .000 


ofath 


21- 


^♦000 


^♦000 


5 


' ono 


3 • 000 


6 , oon 


4< 


► ono 


4, 


► 000 


4 » Oon 


4, 000 


rnLLFGF 


22- 


^♦ooo 


2*000 


2< 


• ono 


4. 000 


1 . noo 


4 . 


. 000 


^^ 


. 000 


D, . oon 


2. 000 


MOMFTOWN 


23- 


1*000 


7 » ono 


7. 


ono 


1 . 000 


7 .000 


1 . 


. ono 


1 . 


. 000 


7 . 000 


7»000 


MATF 


24- 


7.000 


7*000 


7< 


► 000 


7 . oon 


7, 000 


7< 


► Ooo 


7, 


► 000 


1 . oon 


7. 000 


LOVf 



Matrix 5. Scores. This is Matrix 1 after conversion. 
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THf OSGnnD nrES RFTwrEN ThF CONffPT*; ART SHOwN q^LnW 

FTRST GRHUp OF Rf^H^ SNHmS cnNcEpT Cl AgATNST 0?, 03. 04 pTf, 

SECOND GPfll-'P Of ROwS ShOkS cONcErT 0? Ag6TNST 0^, 04. 0^ ETf. 

THIRD Gfinllp SHOw*i COMCEpT 03'AgATNSt ThF OThFRS. FOURTH fiRnilp-/ CHNcEpT 04 rTC. 

2 3 4 5 ft 7 fl 9jnill?i3j4lb 1ft 

CnNC 1 M.O^ ?.62 13.75 ft. 46 j3.4? 4.en 6.t6 M.6o T.HPi l4.53 4.^ft 5.^4 9.ftft 9.11 7,\ll 

COMC 1 10.34 ft. 66 5.20 14.0? 7 ,7'^ 10. OS 13. 08 s.20 



CONC 2 10.30 9.00 It. 22 8.49 l2.9? 13,27 ^.ftfl ln.2o ft.Ofi 14.32 11.3ft 12. t? 9.^5 ?.94 10.91 

rONC 2 7.94 14. 39 7,35 ft. 46 9.U 7.94 14. 39 

CONC 3 t«.3? 2.M 3 1 3 . 34 7 , 66 5.ftft 7,94 5.10 M,3P 9,54 ft. 08 t?.ftl 7.68 ft. 71 6,ft6 7,S5 

CnNC 3 6,19 11,14 6.00 tt.09 6.Sft 8,19 

CnNC « H.lfi 3 .00 1 2 .57 15 .07 1 2 .57 12,ft9 5 .83 li,92 12.49 ft, 93 10.77 8 .49 i 2 .3 3 9 ,49 15 . 3n 

rONC « 9.95 9.00 5.10 la. 07 i5.30 

flONC S 13.19 ft. 56 5.29 9.M 6 . 1 ft 13.9ft 7.94 A.4n 1?,29 8,66 ft.n8 8,6ft 7.81 7.94 l?.nn 

CnNr 5 6.3? 10.54 7.94 7.94 

CONC ^ 12.21 14.14 11.45 11.58 6.Sft 11.53 l2'l? 7.1« 9.75 7.94 I1.l8 8.ftft i5.59 9, 49 8. 49 

CONC ft 4.12 13. Oe 15.59 

r,r\*iC 7 a.8n 12. 17 8.7?' 13.4? 4.A9 7.4P 8.72 fi.27 ft. 32 ''.Oft 7'7S 5.ftft 13 .82 7 . 14 8 . 94 

rONC 7 1 2.**! "i.^.ft 



(;nNC ^ tO-H2 14. Bo ^.47 6 , n^S 11-^^^ '.^5 7.Bi 7.9a ^.Prs t^»77 11.77 n.^iS g 



\ 

^•00 lO'^'* 15-42 10-7/ i4.n7 B.^^ i^.oo B.a^ n.93 (S.PA ^^,94 U'lt ^'lO 15.^1 



6i 



CONC 


in 


1 1 . R7 


9.22 


5.9.2 


1 1 .27 


4 ,58 


6 . 4n 


7.42 


7.55 


9,4 3 


9.90 




1 n.05 


fi .06 


9.43 


CHNC 


1 1 


1 3.93 


12.00 


10*00 


9.49 


«.7? 


10.95 


8.25 


15. 03 


7.42 


B. 06 


8. t? 


12.41 


15.03 




CHNC 


12 


7 ,63 


7,87 




6,6 3 




«.60 


8 .00 


M,67 


«,43 


8,12 


14 .00 


fl.oo 






COMC 


1 3 


9.59 


6.^8 


6.63 


9,70 


6,93 


7.35 


M . 36 


6,^0 


9,59 


10,10 


7.35 








CPNC 




9. RO 


8.1? 


12, U 


8,25 


11,75 


12.85 


8.77 


4,69 


15.30 


1 1 ,75 








} 


CflMC 






5.48 


6,00 


10,77 


7,68 


5. V7 


8.83 


9.59 


10.77 








■- 





rpNC 


16 


6*7fl 


4.69 


8.33 


n, 31 


2.6«; 


5.66 


d.83 


R,83 














CHNC 


1^ 




11 .s>fl 


9.11 


7 ,28 


10.30 


1 0.49 


1 1 .5fl 


















1 q 


10.10 


7.V4 


4.58 


6,32 


10.10 


10, In 






















1 'i.OO 


f). 66 


12.5? 


13,4? 


O.on 
























« .1 ? 


10.05 


9.00 


1 5,00 
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6.^1 


7,94 


9.66 






















00 
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CnNC 2? 12, lP.,b7 



CnNC 23 13.42 



24 1 1 

NCI. Of CnNrEpTs^ 24 CONCEPT NO. i Tn cnNCfPT NO. 1 
A( I )o n.56 Bf I )- 1 4.0^ 
7,24 fid)- /,62 
4( I)s 15.10 B( I )- 1 ^5 
At I )» 5.42 B( I )- 6.68 
A( I)s 14.14 B( I )- 13,4? 
A(I)» 1,49 B(I)- 4.flO 
A(I)s '4.1! Btn- 6. 16 
A( I )« 13.15 B 1 1 )- t 3,<S0 
Afl)s 6, 99 B(T)- /,48 
A( I )» 14. B9 B( I )- 14.53 

ff)NN.0,2l02r*08 X«0.trs?E: + 07 Y.0.1752r + n7' D«0.1al3F + n6 

SPEARMAN RANK rnRRflATinN C OE f f I C I T W T - 0.96 
SIGNIf ICANrE* 56.513 
NUMBER Of nEGREfS Of fRrfoOM- P7H 

Tf The cORRfLATION Is ,90 qr bETTFr. yO(, P^fiI^< CONsTpucTTON Of YOuR MOpEt. 
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Template for Diagramming Model 




LOW — POTENCY HIGH 



OOQQQQQQQ 

illlAfrTiC DlFFlMttTUtTtyFUrl * t 1^ . 

i.D. uMtftot* i«TT Activity ValM* L«rgo - 

6? 

Reduced — actual scale 15 x 15 inches* 



